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The COURT JESTER of TODAY 


tei to fle left ofall his store, 
Joo to laugh at which he salud more: 
—Pope 


INCE the earliest days, laughter and ‘ 

gaicty have been the most sought after 
things in life. In ancient times stately rulers 
unbent, courtly knights forgot seriousness: 
beautiful Indies became more alluring as the 
clever quips and merry pranks of the court 
jester brought a sparkle to their eyes and 
drove dull care away. But they were limited 
to the clownish antics and slapstick comedy 
of the jester. 
Moderns have unlimited sources of amus=- 
ment. Every broadcasting station has its 
Jester; its humorous stories; amusing songs 
(*~ and clever comedies. Each night the air is 
filled with merriment, 
With a Crosley Model X-J radio receiver, 
amusement may be brought clearly and dis- 
tinctly to your fireside. Sitting comfortably 
in an easy chair you forget dull care. The 
magic wand of the radio sends worry scurry- 
ing. 
The very moderate prices of all Crosley in- 
struments bring radio within the reach of all. 
No matter which Crosley Model you may 
select you can be assured of the maximum 
results at the lowest cost. 
Let a Crosley Radio Receiver bring fun, 
laughter and good humor into your home. 


GROSLEY. 


Better -Cost Less 
Radio Products 
‘See the Crosley Line at Good Dealers Everywhere 
Write for Free Catalog. This fully describes the 


Sec:  -GROSLEY. 5 
also shows the complete line of Crosley parts. 
chlodel XJ (oy) 


CROSLEY MANUFACTURING COMPANY Ouns and 
Operates Broadcasting Station WLW 


Crosley Model X-J—Price $65 
-MAIL THIS COUPON TODAY: 


‘The Crosley Radio Corporation, 
317 Alfred St., Cincinnati, O. 


Gentlemen: Please mail me free of charge your complete cat 
alog of Crosley instruments and parts 


For tuning out local interference and bringing in dis- 
tant stations this receiver is unexcelled. Tt i= 4 
tube set combining one stage of tuned radio (re- 
‘quency amplification, detector and two stages of 
tudio frequency amplification. 

For bringing in distant stations no set can excel it 
‘Cont of necessary accessories $40.00 and up. 


THE CROSLEY RADIO CORPORATION 


Powel Crosley Je., President 
Formerly called the Precision Equinment Company and 
‘Crosley Manufacturing Commeny 
317 Alfred Street Cincinnati, Ohio 


The Largest Manufacturers of Radio Receivers in the World 
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CIENCE constantly is providing us with new 
Uhrills new “drama. | Consider the “pr 
flight of the Shenandoak to the North Ps 
which Fitehugh Groan writes on page 31'0l this wove 
Such a flight may prove the greatest venture into 
the unknown since the voyage of Columbus. When 
mpted, it will open up a whole new chapter in arctic 


e 


Published in New York City at 
225 West Thirty-minth Street 


wonderful machines to help us with our daily labors. 
More recently science has begun to pay attention to 
man’s body. As a result, the life expectancy of the 
average man—yours and mine—has been lengthened a 
dooen yours. Gn page 34 i « fascinating story of the 
experiments of Dr: Ex V. McCollum in the influence of 
food upon bodily welfare. And on page 43, i 


‘ 


Drs 
taploration, It n'a project 

made possible by the gifts 
of science and the un- 


Reynold A. Spacth’s story 
of the search of science to 
determine and overcome 


fish labor of scientists. the car f hum 
ae eee In Next Month’s Issue | sti" ° ""™" 
Eight Steal Are You Planning a Home?—Phil HAT. about your 
ested pesentites feon, Ril ca hysiclogical capital? 
Fe Pecos Re cso! Madison Riley, one of America’s fore- | VV. physiolopcal capital? 


common knowledge of the 
world in which we live. 
Gold, oil, coal, a new con- 
tinent—al are possible dis- 
coveries. And who knows 
but from this hazardous 
expedition may come some 
rare element, such as radi- 
um, that will revolutionize 


most writers on popular architecture, 
begins a series of fascinating adventures 
in home buying, building, and equipping. 


The Headache Alarm—An able 
physician tells where head pains come 


| may take stock of you 
| 
from and why they are useful in warn- | 
| 
| 
| 
| 


financially and. find you 
have a comfortable reserve, 
But have you a comfort- 
able physiological reserve? 
Or would a. physiologist 
find that you are drawing. 
fon your reserve without 


ing us of defects in our machinery. 


‘our lives? replacements and are 
oe Radio Satisfaction — Jack Binns, mendes for physical anes 

N PAGE 37 Dr. American ace of radio writers, de- ee * 
James J. Walsh, able scribes how to get maximum efficiency IF YOU would reflect 
scientist, tells of discover- out of your receiving set. A) Lion: “the,” peosven) “of 


ies in the mind that trans- 
cend the discoveries of 
ience in metals and min- 

am and electricity, 
chemistry and physics. in 
his stimulating article he 
points out how we can 
shape our habits for good 
or bad—for health, success, 
and happiness, or for failure, misery, and disappointment. 


science, turn to Captain | 
Frank’ Hurley's theiling | 
narrative of exploration on 
page 40. Notice the awe _ 
with which the cannibals 
of New Guinea regarded 
the first airplane they ever 
had seen, “Then read Mr. | 
W. K. Kellogg's intensely 
personal story of his unusual automobile, page 49, the 
Gcightful account of Maude Adams’ surprising ouscese 
fas an inventor of daylight color projection of motion 
pictures, page 45, and Jack Binns’ article on secret and 
directional radio, page 71. you marvel at these 
Just as mineralogists are discovering new metals stored modern agenc munication, travel,and entertain- 
in the earth, psychologists, prospecting in the mind, are ment, remember that men are yet young who saw the 
disclosing new and unsuspected mental and physical first airplane, the first automobile, and the frat radio set, 
resources. One day psy- .. 
chology may show men HE. possibilities in 
how to transmit thoughts science for the 
without words and vith; future are boundless. 
‘out signs — by menti e next generation may 
telepathy. use bottled sunlight for 
hd Fight and heat, produce 
CIENCE has har- its food chemically, and 
nessed and directed ‘employ atomic energy 
the elements and has 


to drive the engines of 
produced thousands of industry. 


| 
“Black Flour’’—An amazing acccunt | 
of the world’s newest fuel —coal that | 

| 


can be piped, like gas, to the consumer. 
And 200 other er foscnathe articles and pictures 


S YOU read his story, remember that the dis- 
nN coveries of science in the human mind are only 
beginning and are filled with enthusiastic expectations, 
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Can Success Like This 
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mind that these stories of real 

eas—the kind that is waiting you in 

of unlimited money-making 

are but a few of thou: 

sands on file, You will find scores of 
them in our literature. 
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He Doesn’t Know It Yet 
_ But He’s a soe 000 Man 


For consider the logic of his undertak- 
ing— 


© YOU SEE that earnest-looking 
fellow talking ta the President? 
vg alt wi the General Manager 
speaking; he and his guest were taking & 

turn thra the main offices, 
—""That's the man I've got picked totake 
Shon’s place, as Auditor of the Company, 
‘when Stor goes East, I've had my eye 
‘on him for more than a year; he's the Kind 
ff fellow who's bound to get ahead. I 
Feared’ ihe her day that he bas Been 
studying evenings at home for the past six 

or eight ‘months, He's 
fone of the few men who 
Feaily seem awaken thet 
nities. "A fellow 

ie that 


‘too ood to 


yet, but he's a six-thou- 
fn-dliar mani 


id only read the 
men dircting them, 
sorprising 


—How every day, for 
cxanpic ‘Bore who show 
tre being ap 
braised. for bigger jobs 
eHow their capacity 
constantly being meas 
tired by the readiness with which, they 
trp the larger problema of pe basins 
E'Hlow they are Belo. yauged by the fore: 
sight they show in prepating for greater 
responsibiies 
1a Falter al the extent to which aman 
is willy to Prepere Tor bigger tings 8 
ied matt lg 
them=-fon't 2 
‘The bows, you gee—if he areal execu 
ge and a percent I ay 
cara ea imselt for his presen 
Peston BP Suety that be wil overiok 
Tie" chap ‘who shoes the. same” hal 
fd fendenties which eiped Ait to 


Then, when a man undertakes 
reed 2 ee, satis 
oramlone SSeS oat 


sefireapest so highly that be Cannot be 
Bappy w dit any sy 


n. 
ly that kind of shrewdness 
‘makes a real hit with sound business men, 


He Learns by Solving Problems 
and It’s a Fascinating Method 


But there's another phase to home- 
study training which we have neglected 
to mention. 

While it takes courage to map out a 
‘goarse for oneself and to make the star, 
itis only a short time after one has got 
under way when it Becomes no task at all, 
land instead of regarding his studies as 3 
Darden, a man gets to really looking for 
ward to his periods of training. Under 


the LaSalle Problem Method, he works 
with actual business problems, and’ they 
fascinate him. He is conscious that he is 


growing in business power, He sees the 
Reais St his increased sbi in the promo: 
tions that he gains. 

Consider, for example, such simple gate. 
ments as the following, all susceptible 10 
ready proof: 


ARE Tiisco, 
HMianesot 


seStnstoad pl factory sto 
pepe: tnd mya a The 


Baoan, ‘eh 
working under 


TET REEVES, Atstama, 


Make Yourself a $6,000 Man 


Of course no amount of WISHING can 
feta man owt ofa mediocre place and put 
iim on the right road to success. 


But what astounding things a man can 
doit he changes his wahing to WILLING. 
fhe really ets up. 2 goal for hime 
tnd steadily bends bie’ cnergles toward 
REACHING 1 

What is YOUR goal? Is it aymbolied 
by one or more of the courses listed on the 
tapon just below? 

en, for the take of your future, take 
gat yout pene NOW = eck the ttn 

‘appeals to you—sign your name an 
address —and i 


pat it in the m: 
‘of course, no obligation —but 
‘great big” OPPORTUNITY — 


and it's automatically set aside for the 
man who ACTS, 


LASALLE EXTENSION UNIVERSITY 


‘The Largest Business Training Institution in the World _ 
“YASALLE EXTENSION UNIVERSITY Dept 


33K 


CHICAGO, ILLINOIS 
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ELECTRICITY NEEDS YOU 
I Will Train You At Home . 


Stop right here. ‘This is YOUR opportunity! Electricity is calling you, and the Electrical Busi- 
ness is in for a tremendov But it needs more trained men—at big pay. By my Home 
y I can train you for these positions. 


had a liking for Electricity and a hankering to do el 
OUTFIT Now is the Jop that talent y in i 
iaee, Be don't know anything at all about Elect ‘kly grasp. it by my 
Took” instruments, “Mate. | up-to-date, practical method of teaching. You will find 
als, ete., absolutely FREE | and highly profitable. I've trained and started hundred: 


BIG ELECTRICAL 


men in the 
trical business, men who have made big successes. YOU CAN ALSO 


Prepaid — Proof 

show you how easly you 

ee "Bhcts and 

ny. new revised and original 

tyatem of Training by Alait. |) sgh : es ? vou theo 

RADIO COURSE FREE training that will put you on the road to success? ve you ambition enough 

Special newly-written wire- to prepare for success, and get 

Se ee You have the ambition and 1 will sive you iat rhe el Lam afielie 
: You success and all that goes wit ill vou takeit?. Tilmake you an ELECTRICAL 

Free Use of Laboratory PERT. I will train you as you should be trained. I will give you the benefit of 

‘L have a large splendidly my advice and 20 years of engineering experience and help you in every way to the biggest 

equiped Cekctreal Labor | ponte succos 

any time for special instruc. My Book 7” 

tion without charge. Sevesi | Waluable Book Free °;,.°.3 <0 CHIEF ENGINEER 

Gompetent assistants pracy | come an Electrical Expert.” has started many a. man 

Leeann SRN Twill send '& copy” free and COOKE 

prepaid to every. person answering this advertise: ,“ Chicago, Engineering 

Earn Money While | fron! . . sia “wore 
ening 7 Dept. 33, 2150 Lawrence Ave, 

ive you something you can intentions never 
iemot Enh tome | Act Now abt Nf! ais ge 


it 
Meare tans | ie nat TS Tie 7 BEAR se 


How. fo begin making money | TIME TO 1 fa 
fet started,” No need to wat L.L. COOKE, Chief Engineer, Mame Stuy Course ih Eletricit 
fini the whole course is com: - 
ced. Hundreds of students | Chicago Engineering ,“ « 
have made several times the 
cost of their course in spare Works Aaa 
tlie While Tea 2150 LAWRENCE AVENUE 
Dept. 83; Chicage, U.S.A. ,/ Ci set 


The Cooke trained man is the Bi¢- Pay man 
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96 Page FREE | 


Handbook 
Edited by Kendall Banning 


L. M. Cockaday 
Popular Radio’s New Book : 


“How To Build Your Radio Receiver”: 


OPULAR RADIO'S new %-page handbook, edited by approximate cost; complete hoo 
P Kendall Banning and’ Laurence M.” Cockada Wet te reod thems ih 


and 
mple 


‘oun wie and operate each se. 


ups and circuit di 
rations making all points cl 


ready for delivery. For a limited time only, as an instructions on how to assem 


duetory offer, it will be given away free! ‘Nor have any helpful pointers been omitted, In this new book, 
‘There has long been a need or such a book as this, describing edited by Mr. Banning and. Mr. Cockaday, you will also find 
‘completely the several different types of radio receiving scores of valuable hints and suggestions how to select 


fully a 

et f sh have proved most effective, and how to build them, 
f Ravtofsney book, “How to Bulld Vour Radio Recely 

‘areluly planned to hil thie need, No pa 

tpared to mate thle book the most com 


ts, how to install your se id how to learn 


‘a book you will not want to be w me that will be 
many dollars to you. Yet, if you will not 


Contribution of its kind ever published for the rad We will send you a copy of this valuable hande 
‘with oF without previous Technical kmowledge or training, wishes to ‘ely. free with a nto POPULAR 
a radio receiving set of his own that will m RADIO, the leading magazine ited by Kendall 


and L, M. Cockaday.” If you are already a subscriber, 
Fenew or exter bscription for an al year 
and stil secure one of the frst copies of this valuable book abso- 
Tutely free 

The € 


covering 

from the most modern upon printed at the bottom of this page provides a con- 

heterody venient means for you to secure one of the first copies of this hand 
‘All working details are given—the lists of parts required and thei book ree. Bul yom must act at oncel 
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{o'tune, selective, good audibilty. 
Long’'distance range up to 1.000 
smiles on ear-phones 


A Two-Stage Ai Sere 
Frequency Ampli ay Fao 13°F lcs a loud speaker, 
May be added to any set, erystal 5, Hilts been called the "Holi Royer” of 
OF Lube, to strengthen the received 
stench el erate 8 bat EXFOREEA RADI Lia 
lent nd: costs only about $15 | upon teow: and a FREE cooy of ow 


The Cockaday 4-Circuit ----- + - 
Tro 


ae Srulan wanio, Ow =, MATL THIS COUPON NOW! 


[A S:tube set, famous for ite high 
LAR RADIO'S new handbook, “How to 


Seiectivity ind beautiful.” tone 
Cost of parts about $40. Recetving 

Piste ie ema Beans ant Lt Cotkatay, W'enclone i foe a ears 
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fon a loud speaker 
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Frequency Receiver 


The possibility of “oscillation and 


reeradiation” is eliminated. STREET AND Xo. 


£1,000 meson | | CITY AND STATE,, 
{0 3.000 miles on outdoor antenna, 


| 
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Hazeltine Neutrodyne! 


The wonder radio receiver that has taken the country by storm—that 


ople 


are standing in line to buy, will be sent to you on this great special offer. 


Set “Factory Built” by the Garod Corporation, Newark, N. J., under Hazeltine Patents 


$ 


ERE, AT LAST, isa Radio Receiver that is 
forming new miracles—things never before 
thought possible. And on our limited offer 
you enjoy its wonders for only a small payment 
down—remainder in easy monthly payments. Write 
for the offer we are ‘Mail coupon. 

In Chicago, New York and other big cities, people 
stand in line to get achance at the limited supply of 
these sets that come into the big stores. They wait— 
they beg for them. They even pay premiums over 
list prices—anything to get a Neutrodyne. 

And why not? Was anything so wonderful ever dreamed of 
before Mr. Hazeltine developed this Radio Marvel? | Not 
Before you can even understand the marvelous accomplish 
ments of the Neutrodyne, you must revise all your old ideas of 


Write Today 5 %.% 


than we can supply. Remember, you may have your Radio set 
NOW and enjoy it while paying. ' Mail coupon now. 


Babson Bros., 222 S35 25% 


Dept. 13-63, 


Brings it to you Complete and Ready-to-Use—Balance in Easy Monthly Payments 


All these 
accessories included: 


4 Vacuum Tubes, 
4 volt—Storage Battery. 
2-45 volt "B™ batteries 
1 pale of head phones with plug 


Nothing more to buy! 


radio values, For instance, that expression “selectivity” — it 
‘Used to mean one thing, but Neutrodyne has given it an entirely 
ew meaning. Forget all past conceptions—try this Neutradyne 
‘and you will see how you can tune out powerful local stations 
‘and bring in distant programs. 


Every Neutrodyne factory is working to capacity. Their prod- 
uct is going mostly into the big cities and even then there is 
‘Rot endugh to fll more than a small part of the demand. But 
Babson Bros” purchasing power has secured some sets for thelr 
friends and customers in other places. 


‘We now offer one to you. We do not ask a premium, We sell 
you the set at list price. We even save you some money on your 
Accessories. And on top of all this we sell you this complete 
‘outfit on easy installment payments — and with a money back 
guarantee. We make it possible for those who act quickly to. 
‘wn a Neutrodyne—and the finest Neutrodyne ever built, And 
‘on a remarkable easy payment offer. Write! 


Babson Bros., 2843 Wert 19th St, Dept. 13463, Chicaro, I, 
Please send me your special offer on a complete Neutrodyne 
‘outfit on Easy Monthly Payments. 
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POPULAR NCE MONTHLY 
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Last Month’s Prize Winners 
The Fire Prise of $10.00 goes to Mr. T. 
uote, 129 5 Ardmore Ave. Low 
Cah, tor 
Here 


oducts Company ste 


of Toronto, Ont. 
mad. prise for his letter 


The Think Prise goes to C. N. Cromer. 
Maryvale, Utah. 


The Winners of the other sven prizes are 
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‘on pages 10 to 26 
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Your 


Sac Searlay 


Save ‘E2on the Famous 
Book of Etiquette 


Nearly Half a Million Sold for $352 


— Short Time Fila dies 


wanted the famous 


- same Book of Etiquette for only $1.98, 
‘We know vou won't overlook th i 
Mail the coupot 


wonderful new « 
Send No Money—The Coupon 
Brings It To You 


chance to take ad 
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of a. tren 
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your chance to secure the 
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ELECTRICITY = 


THE BIG PAY TRADE 


QUICKLY 


BY EASY SPARE-TIME READING © 
Hawkins Electrical Guides ° 


3500 PAGES—4700 PICTURES—Si A VOLUME—Si A MONTH—10 VOLUMES 
Know the facts in Electricity. They mean more money and 
better position for y Has ‘kins Guide tell you all you need to 
know about Electricity important electrical subj 
covered so you can understand i 

complete, practical working course, in 10 volumes. 
pocket size; fl Order a set today to look over 


FLEXIBLE 
COVERS 


Pilea Bleceriony and 


ing Currents and Alternators erence Index of the ten numbe 


SHIPPED FREE 


NOTHING TO PAY 
‘TO THE POSTMAN 


fii Not a cent to pay until you see the books. 


hep Weary ord 955 muon for ton soathe oc 
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Employed by 
Home Address 
eterence 


RSMo 
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' A New and Mysterious Happiness 
A Startling and Sensational Discovery 
A Mysterious Secret 


0 wonder men and women 
‘everywhere are excited over 
this startling discovery of a 
Universal Law and Power by which 
a new meaning is given to every 
pleasure, function, action and to 


Who could resist becoming excited 
if the pleasurable realization of life 
in all of its phases were multiplied 


You, too, will become excited over 
this great discovery because it will 
-an intense and 


This new and startling discovery of a 
supreme natural law of life, health 
and pleasure is joyfully revolutioniz- 
ing the lives of thousands of men and 
women all over the world, It 
bringing them a new kind of ple: 
sure, happiness, health, strength, 
confidence, energy and power of 
personality and success. It is giving 
them such marvelous energy of 
mind and body, and they enjoy life 
30 fully, so intensely, so dominating- 
ly, and’ so thoroughly that the old 
life to which they were accustomed 
‘appears totally inferior in every 
respect. 


‘The possession of this new and 
mysterious natural law gives a new 
idea of how truly vital, alive, joyful, 
healthy and happy a human being 
can be—how easily one can be over- 
flowing with life, energy, bubbling 
vitality and the fire of triumph. 
Although thoroughly natural and 
simple, nevertheless it accomplishes 
seemingly impossible results without 
sacrifice, active effort or cost. 


A new life with au 
thrill is yours when you possess this 
newly discovered natural law of 
supreme life, health and pleasure. 
It is no longer necessary for one to 
spend money for treatments and 
drugs and dieting and books and 
systems and cures and pills and 
devices, because perfect and supreme 
health and life are absolutely free 
through this marvelous natural law. 


Why be weak, why be ill, why be 
fat, why be thin, when you may, 
absolutely free, become in every way 
perfect and supreme through this 
sensational natural law? 


‘This extraordinary natural law yields 


amazing nerve force, amazing energy 
amazing vitality and amazing power 
of every character of mind and body 
—a new and superior life. 
‘Through this sensational natural law 
you may have all of the benefits of 
exercise without exercise; all of the 
benefits of conscious deep breathing 
without conscious deep breathing; 
the full and complete benefit of every 
vitamine and organic iron without 
drugs or dieting: all of the benefits of 
medicine and drugs without medi- 
cine and drugs; all of the benefits of 
auto-suggestion, hypnotism and psy- 
chology without auto-suggestion, 
hypnotism and psychology; all of the 
benefits of dieting, and every other 
kind of treatment, device or assis- 
tance without these treatments. 


‘Through this amazing natural law, 
anyone can rid self permanently of 
every human weakness; no matter 
who you are, this Natural Law can 
demonstrate to you that you do not 
yet know the full meaning of joy, 
pleasure, happiness, vitality and 
gratification. 

This Natural Law is ready to give 
you a new realization of the meaning 
of life and enjoyment. 

‘This extraordinary and Universal 
Law does not require you to actively 
do anything or give up anything. It 
requires no exercise, no time, nor 
conscious deep breathing — no 
stretching, dieting, drugs nor medi- 
cines. 

‘This natural and supreme law must 
not be confounded with hypnotism, 
autosuggestion, psychology, spiritual 
science, psychic science, mental sci- 
ence, nor with electricity or any 
other method—mental or physical— 
ever devised in the past. 


No self-hypnotizing phrases to re- 
Peat—no yielding, no recession, no 
giving up of anything, nothing to 
study, nothing to actively practice, 
no books to buy, nothing to memo- 
ize, no self-deception—nothing but 
truth—reality—Natural Law. Per- 
fect health cures every known and 
conceivable disease. This startling 
natural law is guaranteed to give 
perfect health. 


If you are not enjoying life to the 
full—if you are in any way handi- 
capped—if you are not in possession 
of all of the powers of mind and 


body to the highest degree, you owe 
it to yourself to at once procure for 
yourself, free of charge, this revolu- 
tionary natural law. 

Through this supreme natural law 
anyone may have the health and 
vitality of a lion or tiger. 

Remember that the demonstration 
and results are immediate and free. 
This powerful natural law trans- 
forms the gloom of disease into the 
bloom of health, as the rays of the 
spring sun transform the dead soil 
into a “sea” of luxuriant vegetation. 
It is destined to revolutionize human 
health and happiness—Humanity. 
‘This natural law is most marvelous, 
most simple, most subtle and most 
powerful. It is the Law of Creature 


do, nothing to study, nothing to 
believe, no time to waste, no habits 
to give up, nothing to lose—there is 
no mystery—it is merely Natural 
Law. 


You would not be without this 
secret if you could imagine how de- 
lightfully transformed your life 
would be through the possession of 
‘this new and deeper realization of 
happiness, pleasure, joy and grati- 
fication. 


‘This secret is offered to you abso- 
lutely free. There are no “condi- 
tions” or “strings” attached to this 
offer. 


Special Note—Swoboda has a 
priceless secret for every human 
being who wishes to be happier, 
healthier, more vital and successful 
in a new degree. 

ALOIS P. SWOBODA, 
1231 Berkeley Building, 
21 West 4ath Street, New York City. 


‘Send me FREE the Swoboda Natural Law 
of Supreme Life and Health. 

To help cover the cost of publishing ond 
sailing, T enclose portage. (Not more than 
ten cents, please.) 


Name. a8 
(Write Plainly, 


Address 


State 
‘Note—Many individuals who 
have obtained this secret claim it is abso: 
Itely priceless —worth millions. 
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ALOIS MERKE, 


New Hair in 30 Days 
~or Costs You Nothing! 


Alois Merke discovers a new, simple method 
fy anteed to grow thick, beautiful, luxuriant 

air, or money instantly refunded. Gives new life 
and health to hair that is thin, falling, lifeless. 


At the Famous Merke Institute, 
Fifth Avenue, New York, letters are 
ouring in from all over the country 
Fequesting information concerning ths 


new. method “for growing hair. So 
succesaful is it that ft has been guaran- 
teed to grow new hair in 30 days or 
cost nothing! 

"To women this method is particularly 
interesting as it often transforms thin, 
falling hair into rich, luxuriant beauty 
in an unbelievably ‘short time, “It is 
unlike anything ever known in this 


country, "It penetrates to the starved 
oot ceils, revitalizes and nourishes 
hair grows thick, 


lustrous, beautiful, ° 
‘Ther is no massaging, no singin 


ew etd. 
imple, pleasant, "Already: humn- 
‘of womnen who had thin, falling 
nindreds of men who were 


have acquired new luxurlant 
rowths of hair, Often the results are 
simost unbel 


‘method at Beem perfected hich 
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I Can Qualify 


You 


as a Radio Expert 


siamtiead'eciwime Merle Wetzel, one of 
my students, reports 
that he is now making three times 


penses. George Jones says “To your 
course I credit my present position as 
manager of this Radio Department.” 


in a Few Months! 


Learn at Home 
Earn $2500 to%10000 a Year 


what he did before becoming a today isa real treasure house of won- 
radio expert. Emmett Welch writes derful opportunities. It offers re- 
that after finishing my tr wards beyond your fondest dreams! 
made $300 a month an Mail coupon today for my Free 


NA 


Hundreds of other former students 
enthusiastically tell of their suc 
as radio experts! The field of Rad 


Book just out—which explains in de- , 
tail the amazing opportunities in this 
World’s Fastest-Growing Industry 


Hundreds of Big Paying Positions Waiting 


Do you want to earn far more money than 
you ever dreamed possible? Do you want to 
be your own boss?—to have a profitable busi- 


Never in all history has an industry jumped 
into prominence so rapidly! Millions of dol- 
lars were spent last year on Radio, Hundreds 


ness of your ow Do you want to travel the of big money positions were created almost 
whole world over—and make money while overnight. Thousands of men trained in 
doing so? Ras were needed. And the future holds 

Radio offers you all of these opportunities even greater promise for those who enter this 
—and more! Radio, the new infant industry fascinating field. Learn more about what 


Radio, growing with leaps and bounds; Radi 
the field of endeavor with the most promising 
future of all! 


| Pick Out the Job You Want 


thousands 
Radio. If you 
looking for 


coh fascinating 


‘ite Hchtine, 
“FSlio tnapecter, 8,000 to 5400 | 


$1,500 co 54,000 


"YEdio salcemen, $2,000 co $10,000 
“TGs Enaincer, $5,000 a year ana |] YOU nothing 


Tiadio Executives, up vo $15,008 |] hook can 


This Wonderful Free Book Has Shown 
Thousands the Way to Bigger Money 


This Free Book has opened the 
to the glorious opportunities in 


a field which offers big money, 
work, 
ment, and a real future, send 
for this Free Book 
‘You obligate 
yourself in no way 
asily mean all the 


an offer you 
Send for our new FR 
Radio. 


BOOK on 


f 


are ambitious—if you are 
adeance- 


r == 
E.R. HAAS, Director 


It costs 


Yet this 


Radio Instructor, 


difference between the work 


Coe you are doing now and won- havea! 
derful su ss Before you In me secure 
forget—mall_ the coupon 
NOW Sea r 

‘Land Station Op- NATIONAL RADIO INSTITUTE Street 
sae best ‘Dept. 12-CA 


WASHINGTON, D. C. 
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“How 1 Became Popular 
Overnighi!” 


“They used to avoid me when I asked 
for a dance, Some said they were tired, 
others had previous engagements. Even 
the poorest dancers preferred to ait 
against the wall rather than dance with 
me. But I didn't ‘wake up’ until a 
partner left me standing alone in the 
salle oft Sow, 


HAT. night T went home feeling 
pretty lonesome and mighty be. AS 


re, At tn V wouldn't believe thet ou 

ould “teach by ‘mall because 

Siways had the idea that one must 
toa dancing ch 

hic figured eoul ink te 

ceapecialy"nince ‘you guarantced 

to teach me. 


How Dancing Made Me 
Popular 


“Being a gosrl dancer has ma 
lar and sought after 
where.” No more duil evenin 


Learn Any Dance in a Few Hours 


Whether you want to learn the Foxtrot, 


macle me pop- 
‘Lam invited every 
=no bitter 


Goappointmentsl My whole fe brighter One Step, Waltz ur any of the new 

tnd Rappier," And Tome i all Co Arthur you won'y have aay trouble nu 

Murray! {trough Arthur Murray's ‘new method. 
T'was astonished to ace how quickly one More than 120,000 people have earned to 

learns all of the latest steps through your dance ‘by mail, and you can learn just a 

diagrams and simple instructions. “I mas: easly 

feral your course ina few evenings and,be- “Arthur Murray is America's foreme 

Hive mest mel the folks around authority on socal dancing. ‘Through 

here a big surprise when I got on the floor new improved method of teach 

with the best dancer and went through the — by mail he wil give you t 

Gunes letter perfect. Now that Lhave the intruction in yor own hom 


rvate lea 


Murray: foundation to my. “toms Ne 


Tead and follow perfectly and cs 
new dance after I have seen 


ald he regular fe 
Five Dancing Lessons Free 


Arthur Murray that you will be 


delighted with his amazingly. ample methods 
teaching that he has 
FIV 


dance iron the course 1 bough from you, 

would do your heart good to sce how 
fine her litte kiddies dance together after 
‘quickly learning from your new method! of 
teaching dancing at home without music 


oe lite 
SSONS 


you need not ‘hem. They are 
to prove that you can learn to dance without 
vr partner in your awn home, 
‘eon 


You will 
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TREE LESSONS 


Cone 
fidence. (4) A Fascinating Fe “3 
‘A'Lesson in Waltzing. Don't hesitate. Vou do 
‘bot place ‘youre tinder “any obligation. by 
Sending for the free lemons.” Weite today. 
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‘Studio 66, 801 Madison Ave., New York 
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uv 


ELECTRICI 


offers 


Remarkable ‘Shop Type Home Training Sys- 
tem" is the most complete, thorough and easily 
mastered Method ever devised. Trains you for 
er Paying positions in Electricity—and 
OU an authorized diploma endorsed by 
Lincoln Institute of Technology. 


Amazing S. & H. Shop Type an Prepares 


You Quickly for 


ON'T be satisfied to become an ordinary Electrician. 

Our remarkable new method enables you to Aim 

Higher and Get Higher—it places the Big Pay jobs at 
the top of the profession at your disposal. It is differ- 
ent from all other courses. 


A Master Course | 


This new system was designed 
called by his friends the “Electrical Wizard” 
because of his ability to teach electricity and be- 
we of the reputation and high positions at- 
ned by those whom he has taught. 

This Shop Type Home Training System— 
which makes you so efficient—is an exclusive 
copyrighted feature of S. & H. Training. 

Tt gives you all the theoretical knowledge of 
electrical principles that is taught in Technical 
Universitier—with a diploma actually certified 
by the Lincoln Institute of Technology. That is 
something the student of no other Electrical 
School can get. 


Actual Shop Methods In Your Own Home 
Fut, in addition, i gives, you the Practice that, aman 
adent does not get. ‘The men at the head of big Electrical 

‘en i the $10,000 jobs, ius have bat the Fheory and 
the Practice. 'S.& H. and Lincoln “Tech” Training gives you 
iyo age abot Fadl and wre ordinary Engi, we ean ain 
to do house wiring, central sation and power house operation, 

Aitomotive and tractor clectrcity, electric" welding, armature 

winding, motor and generator work, ec., so that when you are in 

Ceargeebacpiont you can tell every mag ia it what to 03 and how 


the Better Job 


to do it, Because Mr. Smith has devised 
Extra Training takes no longer than 


FREE OUTFIT 
To all who send coupon at once, Mr. Smith offers Free, a com 
plete outfit of Electrical Apparatus, Instruments 
And Appliances for experimental and practical home 
‘shop work. By enrolling now you will be entitled to 
this outft—but you must send coupon immediately. 


Free Employment Service 
‘Act Quick 


shortcuts, this 


stained ig sucess rough S&H, Trak 
‘atalog will also explain the remarkable serv 
‘ered ‘our, studcats by the S. & TH, Employment 
Bureau, This service is offered absolutely tree. 
Mal coupon now. 
‘S. V. Smith 
S. & H. ELECTRICAL WORKS. 
Dept. C-16, 1422 W. Monroe St.._ Chicago, ll. 
“aR ws he Wits Inte of Teche 
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$2, SNe 
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FREE 


Just sign and mail the coupon and we will send this Trial Lesson which will show 
you how well prepared you are to take up Drafting. While other schools ask you to 


FREE outnt 


Enroll and pay a fee before you receive ine 
Steuction, we send you this free lesson first. 
Hefore you pay—before you even decide 
about enrolling—you can test your ability 
dnd also learn about the Chicago Tech. 
Method of teaching Drafting by mail. 
Send today—no money, only the coupon. 


for Experts 
erhere there is call fr capable Drafts 
iene mnen who cam take hold sf important 
work and see fe dirough, Men of this kind are 
ways in demand at high salaries by railroads, 
mandlacturers, architects contractors, lee: 
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CARPENTRY 


SELF TAUGHT 77 


Spare Time Reading Teaches Profi itable Trade—Solves Problems 


Condensed Contents of Audel’s New Guides 


Over a hundred million dollars worth of bu 
ing done every month! ‘The biggest building 
he country. Men that know 
gest way to learn carpe 
i by spare ie reaing of Abel's Gaiden 
Fotdassedeas, Ch lume you need handy aa a practical 
‘verywhere wil tell You that Auidels| 


‘Guide Na, 1—Over 431 paree—1200 illustrat 
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uides for Carpenters 
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WENTY thousand Sweeney trained 
‘men own garages, tire shops, vul- 
Canizing and service shops, like 

these, 1g cay to startin buss fr 

marself, Natural want 
‘OUR OWN BOSS, and Sweeney makes 
it possible, 

SWEENEY TRAINS MEN IN 47 
DAYS in the auto and tractor business, 
‘Over 60,000 successful graduates. You 
don't need experience. You don't need 
fay capital to speak of. These men bada’t 
miuich money, Butthey had Sweeney train- 
ing and made good 

here are opportunities everywhere. 
ook at Clayton Hden's garage at Ains- 
worth, Ta. Clayton says: "We operate 

Heading 'AIl the business we can 

do. Alsohandle Hudson, Essex and Buick 

fears, Owe success to the wonderful train- 
ing of the Sweeney School.’ 

Look at the National Garage—Roy Atkin 

‘son, Everett, Mo, ‘Worked om a farm,"” 

€ nineteen had only $14. Got 


start." Tok at John Doyer's garage at 
Milo, fits Joha anya: “Gigving food 
Dasinces; bua all the 


‘What these boys havedone you can do, 


Famous Sweeney System 


is the ONLY WAY to learn if you want 
to save time and money and be trained 
right. You get this at the WORLD'S: 
greatest trade school, and you get it no- 
where else, The way to is easy. 
Age makes no difference. I teach with 
tools, not books. You learn by actually 
doing the work. 


FREE S23td 
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It Was REAL FUN 
~Learning to Play the Piano in 90 Days 


By A Wife 


We had been married only three 
years, and already Bob’s love for me 
‘was slipping. Instead of remaining in 
evenings, he used to spend his time 

devote his time to playing 
, entirely indifferent to me. 
Frankly, I was living through days of 
misery. : 

‘One day, while reading a magazine I 
came across an amazing story—ol a 
woman who had learned to play the 
pine in 90 days! Was it posible? 

‘ascinated, T read on and on, and Wi 
learned how she had mastered the 1g 
piano by herself, in her spare time, 
without 8 teaches er 

‘stopped. A’ wonderful thought 
had occurred to me. Why coulda’t 
I'do what this woman had? And 
<how happy 1. could, make Bob, by 

‘on the piano! 
I wrote fo the U. S. 
for their course. 
cho had known, a 
le thing about music, 
‘was absolutely astonished 


‘Do you like music? eat like to listen 
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Play Your Favorite 


at the remarkable sim- ether with 
plicity of their print-and- Mer os 


picture method. 
as the A. B.C! 
My progress was won- 
derfully rapid. and soon 
Twas rendering selections 
of music which pupils 
who study i 
teachers for y 
play. You see, through 
this" amazing short-cut 
‘method, all the difficult, 


‘As easy 


let gives comp! 
tion about t 


‘iced Price Offer, 
Remember, you can mag. 
ter any instriment through 
this "wonderful course, 
What ‘ 
strument, you can te 
play ie in your spare time, 


confusing, tiresome part of sense are through this short-cut-method. Send the 
eliminated and the playing of melodies is coupon—the boo! 

reduced to a simple, easy-to-understand come AT ONCE. U: 8. School of Music, 
method that any one can follow with § tuilding, New York, 
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care. 
But my greatest ha 

that Bob found out. 

his look of astonishment 


iness came the day 
Vords can't describe 


Grank ia my story. "Then it was | realized 
what mu ni iad at, to him. As he ex- 
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ELECTRICITY “HANDBOOK 
Only $1 


238 ILLUSTRATIONS 
414 PAGES 
——————— 
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A RAILWAY 
STRAFFIC INSPECTOR 


cl 


POSITION 
GUARANTEED 


Many fine opportunities for 
trained Railway Traffic Inspec- 
tors. Steady, pleasant outdoor 
work, travel or remain near home, 


Easy to Qualify 
Prepare in three months’ spare= 
time study at home. Position 
then guaranteed at not less than 
$110 per month and expenses, 
with many chances for advance- 
ment through contact with big 
No previo experince or education Se ed Gee || railway officials. 


“Only We actual pret eg z 

kind of i m Sat or F i “My Experience—Mest Gratiying” 

Sagara c aS Read what Mr, Leo Banning 
Gals a chen BrcOvRE ; eer ae pet 
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relliment fee is refunded without ques 
tion, You have nothing to lose. 
‘Send coupon fr detain and booklet Ha. DHEA 


‘STANDARD BUSINESS TRAININGINST. 
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‘Your special oder of free raltead fare 
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\/ Send for 
y it TODAY 


This handsome, profusely illustrated book 
will tell you of the astonishing growth of the 
sreat Electrical Industry,and of the thousands 
‘of big money jobs and opportunities waiting 

Se enol il ow lhe ct Anca 

cit 

netic Engineers chartered bythe Stat of inca a an 
inmteudon for the sdvancemens of every phase of Elcecal 
Scenca Nora mare schol, bora prxt Nosooal Onan 
ton of Elacacal Espana and Specie, whe have Gee) 
oped. the MOST REMARKABLE SYSTEM ON 
EXRaTH lor HOME TRAINING IN ELECTRICITY. 


We Train You at Home 
agus pe ine gu and suey by our EXCLUSIVE 
Earn $75 to $200 a Week 
‘0 an Eleccal Expert or i busines fr yoursell—and 


We Help You “Cash In” 
gh our Placement fand our great FREE 
IESS COURSE, which will show you how to get 
the big money Electrical jobs and how to establish your own 
independent, profitable business, 


Our Book Tells the Story 
(Our BIG 64-PAGE ILLUSTRATED BOOK will ell 
‘you fully about every one of the 9 remarkable features of 


‘You may think that there 
isn't as big an opportu: 
for you—in electricity— 
as we tell you there is 
But the bare facts— 
the cold statistics of the 
industry—show that 
there’s a real and 


Soccer eae 
ofaalectactngal Seminar iets wan eae 
workers. The facts show 


You Have Education Enough 


If you have the AMBITION to succeed and make big 
‘money as an Electrical Expert, we will guarantee the rest. 


NOW 


that this great industry 
is growing so fast that 
theshortageofmencan’t 
be overcome in five 


I 
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Dental tor’) 


GET INTO THE NEWEST 
PROFESSION— 


story Den: 
iggest 

portunity for success of 
the century, because 
there are ten times as 


Follow 
this Man! 


Secret Service Operator 
38 Is on the Job! 


him through all the ex= 

citement of his chase of the 
counterfeit gang. See how a 
crafty operator works. Telltale finger 
Brints on te lamp stand ithe mr 
igirl's room! ‘The detective’s 
cigarette case is handled by the un- 


‘ipecng eungpter, ands peat 

SSeS | | prec Meee eter ina tion. 
Eerunpser anes || Reenter toa 
Seer SS eevee nts | | on Jus send the coupon, 


to make 
Plates, 
Work, Crowns, many jobs as men to 
Dears. fil them, bean there 
are a dozen itis cry 
for Laboratories for cach EXPERT capable 
‘of operating one! 


‘Metal Base 


U.S.—most of them in Chicago 
Yorke. Dentists can’t afford to do their own 
mechanical jobs. "They can buy the services 

‘a Laboratory Expert at $3.00 an hour 
fand sell their own time at $6 to $15 an 
hhour, and they want better, quicker, 
wervice than they can get now! 


Open a Laboratory of 
Your Own 


Boos in Minneapolis is reported to empl 
scm and tear 40,00 1 $30 000 
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They StartedWhereYou AreTo 


ake Your Start Today 


The new book ‘Be a Power 
In Elec shows you 
how such men as Tesla, 
Marconi, Bell, etc., won 
their laurels in Electricity. 
What they did you can do. 

his book is the first step. 
Write for your Free Copy 
today. No obligation. Use 
the coupon. 


AMERICAN SCHOOL 
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How to Discover and Correct 
Your Weak Points 


What is holding you back? Is your mental engine missing on at least two 


on all six. A Pelmanist is alive. ‘That is why over 630,000 of them are climb 


VER ten million Americans drive cars, 
nd they ll now tht they ca’ eye 
fan engine that is ""missing,” or choked with 
carbon, "The moment a “knock” or a “pound” 
Appears, they have it fixed. 
jut thousands of these same Americans go 
much more valuable bra 
groaning and creaking for lack os 
cent attention ad ear! 
to make the grade of rucceas with 
:POwE jer not fring at all— 
tha soy Path play in the PURPOSE 


Unie Or arb ley ae ot Eating the 
pial AtfON 
Brenan en canine 


MEMORY. And the worst of it that they 
don't know where, the trouble i They just 

o knocking” and “hammering” slong through 
fl, wondering wy never atch SP 
with any of the BIG always keep 
appending unt "ound the tn of the wad 


shea 


Only a “well-tuned” brains gets 
what it means 

Pechaps you haye the idea that you lack 
WILL-POWER. "So you set-out to develop 
it, But, even if you succeed, it isn't going to 
Bring sou the rewards you want—aot al by 
ital 

"You also need keen OBSERVATION 10 
sce opportunities, lively IMAGINATION 10 
make tse of thetn to your advantage, steady 
CONCENTRATION nd stronz MEMORY 
to aolve the problem ture to arise, and, most 
of Sil an infexible PURPOSE to accomplish 
rou desire 
‘ ‘Think of the man or woman you admire 
most for achievements, and ace if this person 
Tweak ia anyone of these faculties. Te i 
more than fiely that he or she, has 2 wel 
ted bein engine ranting ewe along 
always siving maximum power 3 
always getting the most out of life 

“i the ide of Pema, but ney 
4 millon happy Pelmanists in all parts of the 
tworld are living witnesses to the fact that 
Pelmanism is more than mere beatiful ideal. 

factually a process for tuning up all 

the mental faculties and raking ten work 
tovether for the greatest selidevelopment pore 
sible to each Pela 


‘That this wonderful system is both practical 
and fascinatingly easy to learn is proved by the 
thousands of enthusiastic endorsements. that 
the Pelman Institute is constantly receiving 
from students of Pelmanism, 

Ray P, Hovey, of San 
“have put the Pelnas mre ito practice by 
alter the tla I eee 
SD hae for 


‘dvancement {have 
“ed Tomy have developed 3 


YOUR BRAIN IS LIKE THIS ENGINE 


(Check right now the “cylinders where 
Sou'teet that Four "comprenion’ ty poor 


0 Purpose Observation 
Witt Power © tenagination 
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"Kod Me. C. B, Clafin, a merchant in 
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JUST OUT: 


THE NEW "NATIONAL' SET 
You Hear These Wherever You Go! 


These Great New Fox Trots These Great New Song Successes 


Arcady I’m Sitting Pretty In a Pretty 
‘An Orange Grove in California ™ Little City 

Roses of Picardy If the Rest of the World Don’t 
Sittin’ In a Corner Want You 

Linger Awhile I'm Going South 


When It’s Night ‘Time In Italy, 1 { ce 
It’s Wednesday Over Here’ You're In Kentucky, iM 
Mamma Loves Papa, Papa Loves fest 
pated When Lights Are Low 


These Wonderful New Waltzes S° 1, 7p0k the Fifty Thousand 


Sleep ‘Stay Home, Little Girl, Stay 
Cielito Lindo (Beautiful Heaven) Home 


Most Popular 
Fox Trots Songs 90 


and Waltzes 


On Eight 10-INCH FOR 
Double Face Records ALL 


A Sensational Offer! "scr? 


Here is a complete library of the new- anteed manufactured of highest. quality 
est and biggest hits in the music world. material, and to be satisfactory in every 
16 wonderful songs, fox trots and waltzes way. 
that are s the country, the most ‘These are the songs that are being 
popular songs of TODAY, played by sung, whistled and played everywhere; 
wonderful orchestras, sung by accom- fox trots and waltzes that are being 
plished artists. ‘The most wonderful danced to all over the country; that are 
phonograph record bargain you have today, the biggest hits on 
ever seen, made possible by quant Do not miss this wonderful 
production and, direct sling iy; remember that these are 


1 Send No Money #2:isi7#ie"k 


re beauty of recording, th 
an se) chteSiie lth Ganache esse TO Seton ta 
hhow durable’and smooth these records are. "You will wonder how 
such a. tremendous "Quantity production, and slin 
factoy-to-your that i the s the greatest sclect on a 
fre pas ont nd ome tan, ond this ow pein oni rts taggee rosard barge 
‘cverffered. Send no money now, Just mail coupon or letter. Give the postman 
$2.98 plus the few cents delivery charges. Then play al the records on your own 
machine. If not pleased, return the records and we will refund your money plus 
postage both ways. ‘This offer may never be repeated, so mail coupon at once, 


National Music Lovers, Inc. 
Dept. 1033, 218 West 40th Street, New York City 


Machines that Mark _ 
New Aerial Progress 


Giant Airplanes and 
Odd Helicopters to 
Conquer the Skies 


HERE 18 THE 
baile on a5 Cw 
weather. 
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Built to Grace a Drawing Room 


HAT delight for all in the ever-fresh 

programs during the long, wintry 
evenings to come, Today's broadcasting 
better than yesterday's; tomorrow’s more 
fascinating than today’s. Tune in on this 
realm of entertainment, with a 


Broadcast 
RE B Receiver 


Supplied in two types, each an Instrument 
of rich, dignified beauty—the product of 
more than tenyears of skillful development. 


CR-12 is a 4-tube Instrument in which are cor 
bined R ion and Tuned Radio Frequency 
Amplification. 


CR-I4isapopularly-priced3-tube 
dry cell Receiver employing 
Regeneration. The sockets accom- 
modate UV-199 or C-299 tubes, 
without adapters. 


Bothhave beautiful wal- 
nut cabinets, employ 
concealed dry’ batteries 
and are extremely sim- 
ple and economical to 

e. Ask your quality dealer 
a demonstration, or write us 
for full particulars. 


A.H.GREBE & CO,, Inc. 
‘Van Wyck Blvd.,Richmond Hill, N.Y. 
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Perils of Polar Flight 


For want of a nail the shoe was lost; 
Forwant of ashoe the horse was lat 
Forwantola horse therider was lost 
All for the want of s horseshos nail! 


oversight, one nail or 


needlessly sacrificed. 
No military campaign’ 
was planned with greater at- 
tention to detail than that 
of the Polar Air Expedition 
which the United States Navy 
announced for the dirigible 
‘Shenandoah. | 


Lessons of the Past 


After more than a century | 
of international effort, stippled 
with tragedy and crowned by 
Peary’s superb achievement of 
the North Pole, we have 
‘nt last to know the incredible 
‘complexity as well as the un- 
avoidable peril of polar work. 

Consider the field of action. 
‘On the American side Nome is 
‘the most northern place avail- 
able for a base. Point Barrow, 
Alaska, for instance, is not open 
until August. And ice condi- 
tions are so uncertain there 
that a ship could not stay long 
enough to be of real help to an 
‘air expedition, Somehow we 
think of Alaska as having the 
North Pole in her back yard, so 
to speak, Yet it is 1560 miles 
from Nome to the earth's apex! 


Fierce Arctic Winds 


‘Twice 1560 miles is more 
than 9000 miles. If an airship 
has a cruising radius of 4000 | 
miles she theoretically can fly 
from Nome to the Pole and 
back with safety. 

But a cruising radius is 
figured for still air. And Ber- 
ing Strait is a veritable funnel. 
Cold northerly winds pour 
through it for weeks at a time, 
If the wind blows 40 miles an 
hour against an airship and the 
ship is making propeller revo- 
lutions for 60, her advance over the 
ground is only 20 miles an hour. With 
such a handicap the Nome-Pole flight 
‘would become proportionately 9000 miles! 
No airship ever designed could tackle 


c ‘journey. 


Preparing 


RCTIC exploration is 0 
just like that. One tiny 


bolt or incing missing y 
it a critical moment, aydthe \yrember 
ives of daring men’ may to super 


1 addition to all the ey 
caplorers in thet daring cd 


How Our Navy Experts Are 
for Conquest 
by Airship 


ahugh Green, U.S.N. 
Jrctic Air Board appointed 


a Nort, 
Li . 
co the" Shenand 


than 3,000,000 square miles in the 
far basin, one third of which is totally 
Unknown! Enormous distances must be 

red. No bases exist save those 


that in the past have confeonted 
fo daastrons attempts to each the 


especially established. Wind 
conditions are little more than 
a guess. Hence, months of 
preparation in a myriad minute 
ways are essential for a final 
sally against the demon blis- 
‘sards of the north, 

‘The practical purpose of an 
air expedition northward istwo- 
fold: First, exploration of the 
unknown area of the Polar Set 
north of Point Barrow, Secon« 
establishment of the practica 
Dility of a transpolar route be- 
tween Europe and Asia, with 
resulting trade advantages, 


To Seek Unknown Land 


‘The first objective is the so- 
called “Pole of Inaceeasibility.” 
This is the center of the un- 
known area lying about 600 
miles north of Point Barrow. 
Systematic fights over it either 
by plane or dirigible will deter- 
mine whether or not land len 
there. 

‘The second objective is not 
only the accomplishment of a 
transpolar flight, but the col- 
lection of serological data that 
will enable American commer 
cial enterprise to enter this 
field with some idea of the 
feasibility of an arctic short 

Such 
ent is in line with 
the peacetime uses of our naval 
forces. In like manner the 
Navy operates two ships en- 


oni 
* 
Cold the Least Obstacle 


Strange as it may seem, cold 
willbe the least ofall obstacles, 
‘Arctic. temperatures are. no 
more intense than those often 
‘experienced in our northern 
States. For five weeks in sum- 
mer much of the Arctic re- 
ccives more heat to the square 
nile than that received at the 
equator! Our Weather Bureau 
Teports show that a tempera 
ttre of 100” F-in the shade has 
been recorded in Alaska! “Air- 
planes already have been flown 
{n temperatures far lower than 
sany that will be encountered on the com- 
ing expedition = 

"The thing about arctic cold is its per- 
sistence, A recording thermometer on the 
Polar Sea in any summer month will how 
about 30° F. day after day with but a 
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VERTICAL STEERING 


pron 


HORIZONTAL ELEVATING 


RUDDERS. 


ENTIRE SHIP GIVEN NEW COVERING. 
(OF GOLO-BEATERS SKIN 


ONE important point tobear in mind 
inconnection ith the} [polar 
exploration by dirigible is that in any 


‘case. nich an expedition can never be 
merely a spectacular feat of dashing ad- 
Venture. 


ig ementinlly suet under 
bine ot xploraton, which 
5 Se aie al weet a 

nid and commercial inporeance 

in. the. accompanying article, Come 
ander Green depicts vividly the almost 
Gila difiulien of arctic ying. a 
Te “describer specific measures 
Navy'to foresee these diffeultics as fa 
1s Fle ore ndetaking amy fight 
{ty spectacular aa has been. proposed 
the Shenandoah. "Yet Uncle ‘Sam's a 
tion experts know well that an infinite 
number of abtacen he in wat for the 
forthcoming attempt to conquer’ 
freree sir currents that eid! about the 
top of the world—obstacles that 
anno i antici, nay Guarded 
‘against by the most careful 


dogree oF two variation on either de. 

"We never seemed to get thawed 
out!" exclaimed a friend of mine who 
has done some fying in Spitzbergen. 

‘Coupled with unvarying low tem= 
perature is the uncomfortable damp- 
‘ew of the aretic summer air 

Both of these features have a bear 
ing on the choice of equipment for the 


expedition. Lubricating oils must be 
light enough, yet_abbhe To stand &xPo- 
soiree in ease any eni 


is forced to remain north through the 
winter, All metal parts and fittings 
must be surfaced to withstand the 
effect of the air’s high moisture 
content. 

In allowing working time for such 
tasks as erection of mooring masts, 
hangars, and for repairs, a certain 
percentage always must be added for 
the numbing wind in which the men 
must labor. A freezing temperature 
is not severe, Often our carpenters 
‘work outdoors in colder weather than 
that. But in the north, where tha 
sun’s angle is low, where the cold 
winds searching fingers never cease 
their prying, and where there is no 
such thing as noontime warmth, out- 
door work becomes a serious problem 
indeed. 

‘The aviator, confined to his narrow 
cockpit or control car, is supplied 
with special garments. Next to his 


Science and Chance Play for High Stakes at the Top of the World 


ration Ther unknown, fons, a» Com bag to aplode, Thats why the Navy's 


Bander Green esa Kei yet 


‘successor failure 
‘disaster to the giant French 


fo be sure, the Shenandoah gave a splendid 
sccount of itself when it Grok away re 
‘cently from its mooring mast at Lakehurst, 


NJ," Bat mich « ship cannot land os an 


“Maneuvering a dirigible near the ground 
{a known to be virtually imposible. With 


Frliam gas supplying the iting power, ax in 
the cot of he Stoned “Stect Kesghes 


that she must cirle the United States on 
her way to Nome: she cannot ascend to 
heights sufficient to clear the mountains 
that lie in the path of a direct route, The 

f a dirigible, 


‘Commander Green points out, 
‘duced appreciably in any but calm 
In other words, lays & not un 


"Sethe crew of the Shnandoh, if they 


Of the north are! Eeccal ‘the dangers that 
‘ever confronted a 

‘unknown and uncounted 
will be adventuring quite as much as 


‘lmost invariably res 
“The whole world will wish them nue. 
‘cous, but the world must not be carried 


plane ‘for the trip have been shay 


on their voyage over the frozen sean 


lar, expedition, plus 
dangers 

‘explorers whose expeditions 
polar howe exped 


skin he wears ordinary woolen under- 
wear. Then comes an electrically 

heated suit of asbestos-like material, 
Outside he wears a clovely woven 
windproof coat of burberry oF skin. 

‘But cold can be anticipated. Wind 
cannot be. Winds are caused largely 
by heat, At the equator hot air rises 
and flows northward. Speaking 
broadly, in the arctic regions it cools 
and somewhere over the Polar Sea 
falls and pours south again. Theoret 
ically it 
high and. 
then, by coming down near the 
surface, to have the wind aft 
coming back. 

The trouble is that we don't know 
just what to expect. ‘The atmosphere 
at the poles is oblate or flattened, 
just as is the earth, only immensely 
‘more so, That is to say, while the 
atmosphere over the equator is 
thrown out by centrifugal foree, near 
the Poles the reverse is true, and the 
depth of the atmosphere is tremen- 
dously decreased. Hence conditions 
of flying near the North Pole at an 
altitude of 5000 foct may differ 
greatly from those found over the 
United States at the same altitude. 

Shortness of breath is a common 
result of rising high above the earth’s 
surface. Most aviators breathe 
through their mouths at altitudes 


ff 
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: NOSE From 
FLYING ICE 


ONE MOTOR REMOVED To 
LIGHTEN LOAD, AND BOO-MiLE 
RADIO INSTALLED. 


higher than 12,000 feet. At 15,000 feet 
‘the mere turning of the body to look 
‘around may aggravate breathlessness 
‘enormously. Since cold accentuates this 
respiratory weakness, it becomes one of 

the major problems of arctie flying. 
‘One of the curious features of arctic 
navigation is the fact that the compass 
‘the Pole from Point Bar- 
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row is 
magnetic pole lies in the North American 
archipelago above Canada. Toward it 
‘the compass needle points. Hence the 
paradoxical course that must be steered 
to reach the geographical pole. 

‘There is a serious side to this matter. 
Statie electricity is generally believed to 
‘be greater in polar regions than elsewhere 


FUELING POSITION 


ILE SHEATHING TO 
SS } 


RING AND STORM stays: 
WITH TURNBUCKLES, 


control car 
LENGTHENED By 
ADDING CENTRAL 
SECTION 


‘on the globe. The aurora depicts upper 
air conditions in this respect. Moreover, 
tthe directive force of the magnetie pole on 
the needle is slight in high latitudes. Alto- 
gether the compass is a frail assistant. 
‘There are variations of the compass 
over the Polar Sea that never haye been 
investigated. Ifa dirigible's navigator at 
the Pole should wish to head for Spits- 
bergen, 630 miles due south, 
he would have something to 
worry about when he began 
to set his course, Frequent 
ssun observations would be his 
best bet. ‘That is, if there 
‘were no arctic fog on the job 
to prevent him, 
thrilling possibility of 
the expedition in that we may 
find land. We must be pre 
pared to find it, at any rate, 
‘and this opens up a whole new 
ist of troubles, 


Dangers of Landing 


‘Take the airplane. To fly 
safely over the polar pack a 
plane must be equipped with 
pontoons for landing in the 
Water that forms on. the ice 
in summer, or in the open 
water between floes. On these 
pontoons must be runners for 
landing on ice or snow, if 
neceanary. 

‘So far s0 good. But every 
arctic traveler knows. that 
visibility conditions on the 
ce pack in broad daylight 
often are so trying that even 
‘a man afoot constantly stum- 
bles over projecting nubbles, 
Diffused rays of the sun and 
lack of shadows make the 
roughest jee-field look smooth 
asa table from an altitude of 
500 feet. ‘To land under such 
conditions would mean to 
‘wreck one’s plane, 

‘A dirigible is even more 
severely handicapped, At the 
present point of progress in 
this form of airship, a safe 

(Continued on”poge 150) 
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“My Fellow Scientist—The Rat” 


An Interview with Dr. E. V. McCollum, Famous Authority on Diet 


By Norman ©, McLoud 
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assume, na longer, 
happier life for you and me. 

His laboratory-workshop at 

Johns Hopkins University in 

Baltimore is the seat of 
epoch-making revelations. In 

matters of food he is, a 

vestigating pioneer. 

have a glimpse of the sho 

advanced food science. 

Rats play an important part in the 
story of the life and works of this scientist. 
‘They seamper through the tale as through 
‘a cheese shop. In the contest with mice 
for this distinction the rats triumphed 
dignity. A mouse is 

a rat is 


ft i safe t 


because of thei 
frisky and uncompromising 
gifted with poise and understanding. It 
is because of this superiority that Mc- 
Gollum has been able to make rats his 
fellow workers in scientific disroveries. 


A Laboratory Full of Rats 


In his laboratory are hundreds, some- 
times thousands, of them. Cages in rows 
line the walls and the floor, each heavily 
screened. Here and there the quick flit- 
ting of a tail shows that a cage is occupied. 
He feeds his rats with this food and that, 
observes the effect on them, and then 
translates his conclusions into terms of 
food for human beings. By regulating the 
dict of his rat associates, Doctor Mc- 
Collum makes them sick or well, small or 
large, thin or sleek, contented or ill- 
tempered. By what’ may be called im- 
proper feeding he can make a rat prema- 
turely old, and by proper feeding ean 
‘make it retain the characteristies of youth. 

‘These things he has been doing for 
about 13 years. During this time he has 
been storing up valuable facts relative to 
the effects of various foods and animal 


organisms. ‘These, formulated into gen- 
feral principles regarding human diet, he 
expects will lead gradually to a longer, 
healthier life for mankind. 

“‘As a research assistant, the rat ix an 
animal after the experimenter’s own 
heart," he told me. “Gentle, easily 
handled, and amiable, the rat may be 
weighed’ in five seconds. Keeping his 
record is a simple undertaking. Other 
factors in his favor are his rapid growth 
and a generous number of offspring, two 
points of importance in the study of food 
consequences, With the rat we are able to 
carry on what amounts to cross-exam) 
tion. ° Giving him food of known ele- 
ments, we can ask him whether it is satis- 
factory and demand that he answer ‘yes’ 
or ‘no.’ The animal quickly answers by 
his growth or his lack of growth. 


“In this way the rat is just 
fas accurate as the chemist’s 
beaker, although some chem- 
ists are inclined to scorn the 
use of the animals as lacking 
the charm of working with 
cxyrale (and chemical for. 
mulae. Call him a laboratory 
animal or an animal labora- 
tory, as you please, the rat is 
‘an ideal fellow scientist,” 


What Diet Does 


Some of the physical eondi- 
tions produced in the rats, 
simply by regulating their 
diet, are amazing. ‘Thus a 
diet containing every element 
necessary to physical growth 
except proteins—which man 
takes mostly from meats— 
causes a growing rat to be- 
come dwarfed. A later change 
in the diet to include the ele- 
ment formerly lacking will re- 
sult in growth. 

Regulation of the diet will 
make a female rat barren. It 
will even destroy the mother 
instinct and eause the mother 
rat to attack and kill her 
young, This is an especially 
Femarkable demonstration of 
the effect of food on animals, 
ssince the mother instinet in 
rata is very strong. 

Departures from the nor- 
mal diet is found to produce diseases of 
various sorts—nervous, as well as physi- 
cal. They also will cause a year-old rat, 
which should be in prime vigor, to take on 
the aspect of an aged animal of three 
years. One experiment that Doctor 
MeCollum has performed repeatedly will 
suggest an analogy in human life, Two 
groups of rats of the same age, one fed on 
fan adequate diet, the other on diet ine 
sufficient in some particular, apparently 
will thrive equally for a while. After six 
months or so, though, the rats insuffie 
ciently fed will begin to fail. Nervousness 
and irritability, bodily emaciation, then 
death will be ‘their portion, while the 
other rats will remain plump, strony 
brighteyed, and serene until’ old age 
comes upon them. 

In one cage I not 


ved a decrepit, gray 


old rat whose senility was in 
striking contrast to the sleek- 
reas and virility of his neighbor 
in an adjoining cage, 
“T suppose you are about to ret 
remarked, pointing to the 
rat, “He must be the ancestor of them all. 

“On the contrary,” said Doctor MeCol 
lum. “That young-looking rat is a 
‘old and is the father of the ancient-lookingg 
rat, whieK js just four months old.” 

Hore indeod was a striking example of 
what this remarkable scientist is uccom- 
plishing by means of diet! 

Just now Doctor MeCollum, with the 
cooperation of Dr. P. G. Shipley, is 
dooply engrowed in the study of bone 
srowth, with particular reference to the 
prevalence of rickets. ‘This disease of 
malnutrition is one of the tragedies of 
childhood. From 60 to 75 per cent of all 
children are declared to be 
afflicted, and for this reason 
f solution of its cause and 
prevention would become one 
of the master contributions 

| of research to the human race. 
‘The work promises to take 
years, but the true scientist 

| Views such a prospect tundis- 
mayed—and McCollum is 
the truo scientist. 

‘Some of his most important. 
recent work has been along 
the line of the relationship of 
food to the kidneys, in an 
effort to determine 
‘what nutritive face 
tors are involved 
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{n the progressive loss of the kidney func 
tions with advancing years. Results place 
the blame on what the scientist designates 
as high protein content of the diet, which 
tthe rest of the world understands as the 
eating of too much meat. In this research 
‘Doctor MeCollum has brought to light 
much that is new and important. 

Doctor McCollum will take a alice of 
steak, a dish of beans, or a ham sandwich 
and analyze it to the last atom of ite pos- 
sible effect on the human body. He ean 
glance at the dinner table of his hostess 
‘and tell from the food spread before him 


precisely how much the meal offers in 
nourishment, energy, and well-being. 


& matter of multiplication 
and addition—a problem in 
mathematics. 
it seems useless to me,” he said, “to 

tell the housewife that she must give her 
family this number of calories and that 
percentage of various vitamines, It is un- 
{fair to expect her to figure that there are 
600 calories in a certain steak, 400 in a 
given amount of liver and bacon, and 300 
in a specified weight of spinach. ‘To do 
this isto expect her to sit down with pencil 
and paper and figure out for herself by 
‘mathematical rule the various dishes that 
constitute a well-balanced bill of fare. 

“In this conneetion I am convinced 
that the planning of the meals is of itself 
1 task of which the housekeeper should be 
relieved by science, and for 
‘that reason I have tried to do 
the work in her stead. In 
that theory lies the explana- 
tion of my book, “The Ameri- 
can Home Diet,’ prepared 
with the collaboration of 
my associate, Miss Nina 
Simmonds.” 


Yearly Bills of Fare 


‘To do away with multipli- 
ation, subtraction, and long, 
division in planning meals, 
Doctor McCollum has given 
the housewife a bill of fare for 
three meals a day for every 
day in the year. ‘The impor- 
tant fact is that he has done 
all the mathematics in his 
‘own laboratory, with the 
assistance of his rats. These 
billa of fare are convincing. 
‘They show that a scientist 
may be a human being along 
with his intimate knowledge 
of our digestive workshops. This is proved 
by the readiness with which he prescribes 
the things we like. His sole aim is to see 
that we eat these foods in proper pro- 
portions. ‘The McCollum bill of fare is 
not a diet. It is simply a well-balanced 
ration, seeking to give the proper fuel to 
the human engine. 
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Why Our Habits Make or Break Us 


Another Illuminating Chapter in “The Story of the Mind” 
By James J. Walsh, M.D., Sc.D. 


NE of the most significant stories I 
ever heard was told to me not 
Tong ago by a New Engl 
manufacturer. 

A middle-aged man for several years 
had been a department head in the shoe 
factory where he had been 

smployed sinee boyhood. A 
new concern offered him an 
opportunity to take charge 
of its factory at a generous 

ary, and he accepted. 

‘term of service at the 
plant where he had passed 
his entire working life came 
to an end on a Saturday 
night, and he was to assume 
his new duties the following 
Monday morning. 


Force of Habit 


n Monday morning 
came, the new manager, 
who, like most early risers, 
was’ accustomed to allow 
himself no more time than 
was necessary in getting, 
from his bed to his work, 
hurried through his break 
fast and rushed from his 
home to the street-car line 
just as he had been doing for years. ‘The 
fear he usually took was about to start 
from the corner as he approached. Ie 
caught it after @ run, found a seat, and 
became absorbed in his newspaper. 
Eventually he got off at a factory 
building, and hurried within, And not 
until he saw a stranger sitting at the desk 
that he had occupied for five years di 
realize that, instead of going to his new 
Position, he had walked straight into the 
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factory where he had worked all his life! 
Not only that, but the street ear that had 
carried him there ran in a direction op- 
posite to the one he should have taken, 


Incredible though this story may seem, 
find it entirely believable—an extreme 
case, perhaps, yet_a wonderfully illumi- 
nating instance of the ruling power of habit 
in directing the activities of man, ‘That 
factory manager was so accustomed to 

going to work at the same 
time and in the same way 
every morning that he un- 
consciously went through 
the same routine even after 
he had changed his place of 
employment. 


You, Too! 


We are all creatures, of 
habit. You may not realize 
it, but most of the things 
you do are the creations of 
the habits you have formed. 
You are, in short, what 
your habits make you. 
‘Trivial matters, such us 
which shoe you put on first: 
more important things, such 
as the amount of sleep you 
take, the quantity of food 
you ‘eat and the way you 
perform your work—all of 
these are the result of habit. 
‘Through constant repetition 
You have so established a particular way 
doing things that it has become en- 
rely natural and instinetive, sometimes 
‘even involuntary and uncontrollable. 

Constant repetition—that, is the pay- 
chological explanation of habit, And 
while i is true that habits form your char- 

ter, you, by constant repetition, can 

shape those habits for good or bad—for 
health, success, and happiness, or for 
failure and misery. 

If you are driving a motor car and sud- 
denly find it necessary to stop, you will 
apply your feet so swiftly to the clutch 
and brake pedals that your action seems 
instinctive. It is not instinctive, how- 
ever. Tt is performed through habit— 
through constant repetition. “When you 
first started driving, you will remember, 
‘you had to think of each of these move- 
‘nents separa and eo partormed them 


fow Use Doth Breed a Habit” 


Even if you are not driving a car—are 
merely a passenger—habit may load you 
‘to go through the motions of throwing out 
the clutch and putting on the brakes 
when the necessity arises for suddenly 
stopping. I know a motorist who was 
forced to give up long tours in the sum- 
mer because of this habit of back seat 
driving. He always was as tired as his 
chauffeur at the end of the day's run. 
Sometimes habits become so natural 
that without indulgence in them we feel 
ill atease. T could name half a dozen men 
who actually cannot work unless they 
have a pipe or a cigar between their lips, 
even though they may not be smok- 
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ing, And I know a lecturer who thrusts his 
right hand into his trousers pocket the in- 
stant he takes the platform, keeping it 
there throughout his talk. He told me 
once he would stammer like a schoolboy 
if he couldn't have his hand in its accus 
‘tomed place. 


What Are Your Habits? 


Any number of public speakers have 
habits of interpolating a syllable like 
" or saying “ugh” or something of 
that, kind, and when they attempt to 
break themselves of it, they actually dis- 
turb their thinking ‘and their speech. 
Buch is the force of habit. 

Such habits in themselves are trivial 
things perhaps, but they have an impor- 
tant bearing on our daily actions. If you 
work in a shop or large office, you will ob~ 
serve that every one of your fellow work: 
fers starts the day's work and precedes 
each new task invariably with certain 
characteristic mannerisms. You yourself 
undoubtedly traverse the same path 
every day on your way to your street car, 
railroad train and office, walking always 
‘on the same side of the street, making 
your crossings at the same 
Points. If you drive an auto- 
mobile, it is almost certain 
that you always use the same 
ronda or streets in traveling 
between two points, even 
though you may have a choice 
of other roads equally good. 
Unless you are unlike most 
other people, in chewing your 
food you use the teeth of one 
side of your mouth much 
‘more than those of the other. 

Every one of these ac 
quired habits is the result of 
repetition. The first time 
you perform an action, you 
find it dificult. You ‘are 
awkward, and s0 it is neces- 
sary for you to consider each 
separate movement carefully 
‘before you make it. Each 
step is accompanied by a 
rapid-fire, more or less dis 
ordered interchange of nerve 
‘messages between yoitr senses, 
your brain, and your muscles. 


easier. There is the same interchange of 
nerve messages, but it is accomplished 
‘more smoothly; ‘you have found out what 
Hines in your bodily telephone system 
must be kept open for the exchange of 
messages, and you prevent interference 
from unnecessary calls. 

‘The third time you essay the action, it 
{is even more easy; the nerve messages 
travel back and forth with greater speed 
and surety; the necessity for attention is 
Jess. And, when you have done the thing 
‘@ few more times, the exchange of mes- 
sages is accomplished automatically, 
without conscious effort on your part. 
‘The action has become a habit—'‘second 
nature,” as the phenomenon often is ex- 

is a particularly happy 


1 i your habit always to pont with your right hand? You 
"The second time you perform se 


the action, you find it a little 


ssince nature so often takes care of us 
when we cannot take care of ourselves, 
Our habits—which depend entirely on 
‘ourselves—will take care of us if we see to 
it that they are of the right kind when we 
fare forming them. 

It is unfortunate that when habits are 
mentioned, most people think of bad 
habits, just as when we talk about pas- 
ssions, people conclude hat evil passions 
fare meant, As a matter of fact, every 
normal person possesses passions for good 
so strong that if he follows his natural in- 
clinations, he finds it easier and much 
more satisfactory to do right than to do 
wrong. 

‘These passions for good are ingrained 
in us. They are part of the inheritance 
‘of the race, evidence of a world force 

‘that makes for good. 

‘Similarly with " habits, 
Habits for good can be 0 
strong that we will find it all 
‘but impossible to break away 
from them and perform an 
evil action. I do not mean 
“evil” in m moral sense neces- 


sarily, What I mean is thie: 
Training Yourself 


‘You can make it a habit to 
Work so industriously that 
{idleness will be irksome and 
painful to you, with the re- 
sult that your constant efforts 
will earry you on to success, 

‘You can make it ahabit to 
eat plain, wholesome food, to 
chew it thoroughly, to exer- 
cise, to bathe frequently, to 
breathe fresh air and get 
plenty of sleep, and thereby 
insure your heaith. 

‘You can make it a habit 
to be thrifty and frugal, and 
+0 prevent the specter of want 
from hovering above you in 
old age. 

‘All of these habits you ean 
acquire through your own 
‘efforts and only through your 
‘own efforts. Moreover, be- 
‘cause your body falls so read- 
ily and rapidly into modes of 
action that become habitual 
‘when repeated, the effort re- 
‘quired will be less and less as 


time goes on. In fact, it is necessary to 
do no more than to make good start. 
After that, Nature carries on the work 
for you, and at last the habit is ruler and 
can be broken only by a determined effort. 
'No principle more useful than this has 
been developed by. the science of psy 
chology. I might almost say 
that once a man understands 
the raling power of habit, he 
hnaa learned everything’ of 
practical value that psychol- 
ogy offers him; that he holds 
in his hand the key that will 
unlock the storehouse con- 
taining the hidden powers of 
his mind. For when he 
reaches the point where habit 
performs most. of his daily 
routine of activities, his mind 
ia loft free to occupy itself 
with the other more impor- 
tant concerns that will lead 
him on to greater achieve- 
ments, 


Habit and Instinet 


A simple ilustration will 
serve to make clear how habit 
taken the place of instinct, 
hhow it causes the body to 
perform an action without 
‘our being conscious of the 
guidance of the mind, Un~ 
doubtedly there is a flight 
of steps in your home that 
you have walked up and 
down ‘many’ times. » Unlews 
Your habit of observation is 
Unusually well developed, you 
cannot tll me how. maay 
steps it contains, Yet. you 
ean ascend and descend it in 
the dark and never fail to 
know when you are about to 
step to the upper or lower 
landing. T do not mean that 
you can fee the landing when your foot 
Touches it, but that, when you reach the 
last step,” you know-—seemingly by in- 
atinet—that you are about to step from 
the stairway. 

“This in not instinct, though; 
result of habit. Although 
state the precise number of steps in the 
stairway, your mind knows from previous 
‘experience exactly how many there are, 
and so accurately guides your muscles in 
carrying you up or down. It is possible 
‘even for you to earry 
ona conversation 
with some one while 
walking up a familiar 
flight of stairs in the 
dark, “and, though 
you ‘may be giving 
fall attention to your 
talk, habit will guide 
you safely to the top. 

‘A few minutes after 
you have gone to bed. 
at night you cannot 
recall: having wound 
your wateh, yet, if it 
is your habit to do so 
‘upon retiring, it is 
almost certain that 
‘you will find you hay 

“ne so if you get 

investigate. 
Acample of the 


tthe difficulty with which they are broken 
is furnished to all of us who live in places 
where “daylight saving” is put in force 
during the summer. When the period be- 
‘ging, we suffer acute hardship getting up 
fan hour earlier in the morning, and we 


find it difficult to go to sleep immediately 

when we go to bed. When it ends, we 

find ourselves for a time waking up too 

early in the morning and becoming 

drowsy at night before what, according to 
the clock, is our bedtim 

Change of environment likewise upsets 

our habitual routine. People who do 

little traveling are restless in hotel beds 

or sleeping-car berths, while experienced 

travelers sleep peacefully, no matter 

what their changed environment may be. 

City dwellers 

are not aware 

that they bear 

the rumble of 

traffic and the 

roar of street cars 

—sounds that 

are all but agon- 

ing to the vis- 

itor from the 

country. _Simi- 


larly, city people 


and similar 
sounds peculiar 
to the rural dis- 
triets, while 


attentigh is specifically called to them. All 
of tog are examples Gf the amesing fore 
g 
pencil and paper and try to copy. 
‘a sirfple drawing, say the head of one of 
‘the in a newspaper comic strip. 
You find it difficult, even if 
you have had some’ practice 
in drawing. You must stop 
again and again to refer from 
the model to your drawing. 
Yet you ean write a long 
letter without ever giving a 
thought to the manual dex- 
terity required in forming the 
letters, which are quite as 
complicated as the lines that 
make up a single comic draw- 
ing. Habit is the explana- 
tion. 


Marks of Indioiduality 


‘The acquisition of a habit 
may be compared with the 
uncomfortable process known 
as “breaking in” a new pair 
‘of shoes, It is painful at 
first, but there comes a time 
‘when the habit, like the shoes, 
becomes set to our conforma 
tion, Like old shoes, we wear 
the habit without ever being 
aware that we have it on. 
Habits actually become 20 
much a part of an individual 
that in the ease of well-known 
men the habit often is an 
identifying mark, quite as 
much as are facial and other 
physical characteristics. 
“Unele Joe” Cannon, late 
Speaker of the House of Rep- 
resentatives, had the habit of 
smoking long cigars. Through 
thousands of photographs 
and cartoons published dur- 
ing his long public career, this habit was 
‘20 well exploited that most people prob- 
ably would have failed to recognize a 
likeness of him without the inevitable 


Everybody knows that the enormous 
amount of work Edison has accomplished 
is traceable largely to the habit he ac- 
quired early in life of getting along with 
very little sleep. When Clemenceau, the 
“Tiger of France," visited the United 
States a few years ago, the reason for his 
marvelous vigor at an advanced age was 
revealed in his regular and absteiovs 

ite, 


Woodrow Wilson His Own Typist 


While Woodrow Wilson was President, 
his custom of writing important speeches 
and documents in shorthand or on his own 
typewriter was commented on frequently. 
‘Though he had secretarial and steno- 
graphic aid at his call, nevertheless the 
habit of years persisted—he thought 
most clearly when he himself performed 
the mechanical work incidental to com- 
Position. 

‘The late Professor William James, 
noted psychologist of Harvard University, 
likened a habit to.a groove in the nervous 
system, down which impulses flow, mak- 
Ing the groove ever deeper so that the im- 
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Mechanics, My Aid in the Wilds 


By Captain Frank Hurley 


World Famous Explorer, Discoverer of the Lost Tribe of New Guinea 


N THE imaginative 
hours of impetuous 
childhood, who has not 

beon fired ‘with the scvl- 

stirring desire to become a 

carefree buccaneer? 

"Thus it was in my early 
life, even though the years 
were wrought in the hard 
‘school of iron, and tem~ 
pered by poverty. 

"To gain a sound funda- 
mental knowledge of rie- 
hanes, to be master of 
metal, this was to be my 
chosen occupation. $0 for 
five years I labored, the day 
‘at the lathe, the evening at 
college, Later I devoted 
four arduous years to the 
study’ of  photogra- 
phy. Little did I 
‘ever imagine that the 
wild fancies of child~ 
hoodultimatelywould 
rise supreme and sub- 
vert my engineering 
plans for the future. 


An Opportunity 


Yot what a domi- 
‘nant part thove years 
of practical applica 
tion were to play in 
‘the ultimate succeas 


tacking on the light ceiling 
boards directly underneath, 
using four-inch nails. A 
‘wild yell and Mertz leaped, 
slid precipitately down the 
sloping roof, clutched wildly 
at the stay’ supporting the 
Kitchen chimney, and dove 
headlong into a snow bank 
carrying the smoking stack 
with him. Closer investi- 
‘tation of the cause disclosed 
an inch of piercing nail 
bristling through the roof 
from whence the punctured 
Mertz had “so hurriedly 
risen, 


Antarctic Inventions 


Cut off from the world for 
‘more than a year, we were 
thrown entirely on our own 
devices and resources. The 
frigid conditions necessl- 
tated alterations in my 
‘cameras and the making of 
special developing appli- 
‘ances with warm-water cir- 
culators. In addition, vari- 
um science Instrumente 
‘and wireless equipment de- 
manded ceaseless attention, 
80 the mechanic became a 
important man, 1 

\dded to the expedi- 
tore of scientific ap- 
paratus by fashioning from 
‘odds and ends various in- 
struments for meteorological obser- 
‘One of these I called the “blizzard 
detector.” Tt consisted of a metal 
ball mounted on a mast above our 
hut, insulated from the ground and 
connected with a simple gold leat 
electroscope inside the hut, Atmos 
pheric electricity generated by a 
snowfall was taken up by the ball and 
traveled to the electroscope, which 
‘was connected through a relay with 
an electric bell circuit. When the 


mel 

‘The golden oppor- 
tunity came while Sir 
Douglas Mawson was 
manning an Austral- 
jan expedition to ex- 
plore the antarctic regions, and every 
shoulder that carried a camera joined 
in competition. ‘Though the chances 
wore at least 1000 to one against me, 
T was chosen simply because I had 
photographicskill and a solid backing 


‘Twenty years ago a poor boy in Aus- 
of practical mechanics. af slectroscope was charged, its move: 
When I turned southward to the Se wiinlee taper pha o~ ‘ment closed the circuit that operated 
‘of eternal iee, my cheat of hero, explorer. and writer the the bel, and the mow alarm rang out 
tools included as careful and com- | age of 34, he finds the eyes of the whole ‘This contrivance proved most ef 
plete a selection aa my battery of orl locum pin ee cient, 20 much #0 that one of 


party, after being awakened by it’ a 
half-dozen times one snowy night, 
hurled a boot at it and finished it. 


Alarm Clock Wind Detector 


also made a machine for detecting 
the velocity of the wind, which aver- 
aged 49.9 miles an hour during our 
stay, reaching at one time a velocity 
of 214 miles. An alarm clock served 
as the basis of this instrument. The 
hour hand of the clock caused a dial 
of smoked paper to describe a com- 
plete revolution once aday. Against 
‘this dial was placed a pointer, bal- 
anced by a spring and connected 


Tenses. ‘The expedition's personnel 
‘was chosen from the “Don” gradu- 
fates of Australian universities, highly 
trained in theory—men to the core— 
‘but’ in mechanical practice quite 
oficiont. I shall never forget. the 
rude yet amusing experiences of those 
firnt antarctic days when the scien- 
tists unseientifeally erected our win- 
ter quarters hut. 

T remember Dr. Xavier Mertz, ice 
expert, sitting straddlewise the ridge 
cap, enthusiastically banging at nail 
heads, but more often hitting his 
finger nails. Inside the house the 
earned ‘bacteriologist, Dr. Archie 
MeLean, with equal ardor, was 


{achines ever had brea ees. filed the 


, hung on a long hori- 
wind moved this 
anamitted along the 
the pointer, which seratehed the 
wren od the dist, Fieve 

of the curves scratched on 

the dials supplied ux with 
wind records 


with a celluloid b 
zontal wire, Ast 
the movement was 


phs 


More for 
than anything else, T eon 
ructed a aled driven by 


‘a wind motor. A wind 
wheel mounted on & 
turned through 93 


of worm 
spiked whee 

runners. As the spikes 
sank in the snow, the tled 
moved forward." By set 


Hing the fan according to 
direction of the wind, 
‘possible to steer the 
to travel with the 
id, against it, or at an 
angle to its force 
‘The manufacture of 
these devices gave me my 
first experience in utilizing seraps for the 
fashioning of useful articles, an experience 
that proved invaluable on later expedi- 
tions, for it literally saved my own life 
and the lives of others and carried my 
companions and me safely through sev- 
eral dangerous emergencies. 
‘The Mawson expedition paved the way 


Bac ofthe pies 


to others—the East Indies, a second 
antaretic eruise and finally a small venture 
‘of my own, when I joined forces with 
Francis Birtles, another Australian ex- 
plorer. In two “flivvers” we left Sydney 
on a 10,000-mile “joy ride” through 
‘Australia’s unknown, venturing on wheels 
among the primitive aboriginals. Had it 


‘ver the jungles and made postble speedy location of the tachines 


nat woul aac them ict append." Rach nih 
> setiely the eptites of the te 
von as 
me would believe the winged monster had devoured 


not been for our mechanical initiative— 
Birtles had also served his time in iron— 
the journey never could have been accom- 
plished. Little other than the essential 
‘working parts of the “flivvers” remained 
upon our return, and these displayed 
many rude thermite weldings, and 


‘Face and borty shields for 
the driver, nde curtains 
land ‘top for" the ‘sidecae 

‘rotection 0. the 
‘ders ‘in “stormy weather 


By Newton Burke 


Res developments 
in thy design of motor- 


cycles indicate that 
the problem of protecting 
riders from the wind, rain, 
and snow of winter—a prob- 
Jem that has engaged the 
attention of designers since 
the use of the machines be 
‘came general—is about to be 
nolved. 

The sidec 
boen made snuy 
proof. Now the comfort of the man in th 
saddle is being provided for. 

‘American engineers are watching with 
intereat a new development that is ex- 
pected to do much toward making the 
motorcycle an all-weather conveyance. 
‘This is a design by French engineers that 
‘would inclone the rider in a eab, providing 
freedom of movement and clearness of 
vision without the usual exposure to the 
‘weather. 


Light Frame Holds Hinged Top 


A light metal frame, streamlined, would 
bbe attached to the frame of the motor- 
eyele in such fashion that the handlebars 
and front wheel could be turned at any 
angle within the body. A large celluloid 
window would give the driver clear vision, 
at the same time extending far enough 
above his head to deflect all wind and rain 
beating from the front. 

Should rain come at such an angle that 
ft would strike him in the back, he could 
unfold a hinged top that would fasten to 
the frame and cover him, thus inclosing 
him in a cab, The sides’ then would be 
left partly open to allow arm signals, 
‘Wide, curved leg shields would protect the 
rider from beneath, and side plates would 
cover the engine. "A slight extension of 
‘the exhaust would permit gases to pass 
‘out from the inclosure. 
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w Motorcycle Comforts jt. 
All-Weather Shields Protect Riders Snugly 


hy Ameri- 


ibsolutely no 


French engl 
coded 
difficul 


‘will have 
an improv 
at should find 


wider application 
than in Rmerica. “Any prac- 
tical device that will add to 
the comfort of a motorcycle 
rider will be welcomed where 
cycles are used for vervice as wel 


‘While the design of the French engi- 
neers is radical in that it proposes to in- 
close the whole body of the rider, it fol- 
Jows along the recent advances made by 
American engineers in developing pro- 


top and side shield that converted the 
ssidecar into x closed cab. Next, designers 
undertook to protect the driver from rain 
and mud by shoe and leg guards, some 
types of which covered the logs entirely. 
But this left the face without protection. 

One early and effective face guard was 
an apron belted about the waist of the 
Griver and with a celluloid shield extend- 
ing upward to the top of the driver's 


an 


head, Tt was held at a comfortable dis- 
tance from the face by arms extending 
from shoulder straps. ‘The apron curved 
slightly, to reduce wind resistance, and 
served to keep water from running down 
‘on the eyclist’s trousers. 

Another shield fastens to the frame of 
the machine. An apron extends down- 
ward from the handlebars to a point be- 
Jow the level of the wheel hub, protecting 
the logs from splashed mud ‘and water. 


Al 

this ie ‘mounted. a movable window to 
which may be fastened an automobile 
windshield wiper. Since this shield is 
‘curved and tilted slightly back toward the 
cyclist, the wind resistance is practically 


negligible. The protective device is at~ 
tached to the frame in such a way as to 
avoid any interference with the control 
and operation of the machine, 


Molorcycle Development Is Rapid 


‘The transformation of the motorcycle 
from a motorised bicycle to the highly 
efficient vehicle has been rapid, from a 
mechanteal viewpoint; but in the matter 
of comfort for the driver and passenger 
the advance has not been so marked. 
However, with engineers here and abroad 
‘working on the problem, the transforma- 
tion of the beeeay, two-wheeled speedster 
into = comfortable, all-weather convey- 
‘ance appears to be in sight. 


POPULAR SCIENCE MONTHLY 


Are You a Physical Spendthrift? 


Science Explains the Tired 
Business Man; Overtaxed 


Bodies Go Bankrupt 


Sut people 
Si ‘we mj 
adult stat k in a normal, 

rested conditiow@JHe begins his career 
with a sort of capital, a physiological 
capital, which he ean spend reckleasly or 
carefully just as if it were eapital in the 
form of money. 

When a man works, he draws on his 
physiological capital; “when he rests and 
‘eats, his account is balanced, his energy is 
restored. Normally, we go through life 
alternately spending and saving, The 
harder we work the more physiological 
capital we spend and the more we have to 
rest to balance our physiological account. 
‘The man who overworks continuously 
with little rest is a spendthrift. Sooner or 
Inter he becomes physiologically bankrupt. 

Now the fatigue produced by any spe- 
cific job, say lifting five-pound packages 
from the floor to a shelf, depends not only 
‘on the weight to be raised, but also on the 
rate at which the work is done. If I lift 
two five-pound packages a minute, I ean 
sstay on the job almost indefinitely; but if 
Lhave to lift 20 packages a minute, I peter 
‘out in a relatively short time. 


Ration Out Rest and Work 


‘At two packages a minute T am con- 
stantly returning to my original level of 
physiological capital; at 20 a minute T 
cannot rest enough between packages to 
hold the pace. In other words, for any 
unit of work there isa corresponding time 
unit of rest that will exactly and com- 
pletely restore the muscles to their original 
working level. Tt is failure to regulate 
work to this proper speed that eauses un- 
due fatigue. 

‘An expert bricklayer who has found his 
stride ean lay a given 


jak the a 


By Reynold A. Spaeth, Ph.D. 
fAnsociate Profesor of Physiology, 
School of Hy ie ae 

Johns Hes fe liver: 


‘The heart is probably the best illustra- 
tion of this work-rest relation. Between 
beats the heart rests just enough to pre- 
pare for the beat that is to follow and to 
overcome the fatigue of the previous beat. 
‘Through centuries of trial and error, the 
heart finally has settled to a rate of work 
that keeps it going for from 70 to 100 
years. Tt never gets bored with its work, 

‘The entire human being, in contrast to 
the heart, is anything but a machine. 
Man is a willing or an unwilling, a hating, 
desiring, pleasureseeking animal. We 
cannot ‘set him going like a machine, 
knowing that he will still be running when 
wereturn. We must urge him artificially, 
by various incentives, to stick to his job. 


In heavy manual labor, rest periods are 
particularly effective in protecting men 


against undue fatigue, But even in work 
that is merely monotonous or exacting, 
rest periods may do wonders. In an ex: 
periment that I earried out on a group of 
skirt: pressers, two rest periods of five 
minutes each at 10 a.m. and 3 p.m. gave 
‘an average increase in production of more 
than 20 per cent, No physiological theory 
‘of ealory consumption could account for 
such an astounding increase in efficiency. 
‘The effect was obviously psychological. 
We might suppose that a man’s work- 
ing capacity is a stationary thing; that 
under any and all circumstances he is able 
to do the same amount of work, provided 
‘only that he has enough 


amount of bricks each day 
without being fatigued in 
the evening. But let him 
try to hurry the job and 
what. happens? For the 
first few hours he may do 
much "more work than 
usual, but along in the 
afternoon he begins to get 
tired and his work slows 
up. By evening he has be~ 
come so much slower that 
the net result of his day's 
work probably will be that 
he has accomplished less 
and is more tired than on 


rest. This certainly in 
not true. We all know 
that under the stress of 
“emotional stimulation we 
may perform really aston- 
ishing physical feats, ‘The 
‘man who is chased by a 
‘bull and scales a fence at 
the other end of the field 
probably could not repeat 
his performance without 
the bull's help. After 
assassinating | Lincoln, 
Booth broke his leg, but 
hhe was able, none the less, 
to drag himself to his 


ordinary days. His work- 
rest relation has been up- 
set and his working ea- 
pacity impaired, 


horse and eseape. Excite- 
ment and the deep-seated 
lunge for self-preservation 
made available sources of 


lone tty by pincers to prevent acoso Na bent 
"The amount ef carbon datd he exhales determines 


energy that ordinarily he could never amognts, carried to the muscles und there once tested the urine of a number of substi= 
have tapped. upgpach in the mannerof anauto- tutes who sat on the side lines at a 
Alain J. Gerbault, a French sportsman, irnace. Harvard-Yale game. Five of these men 
who recently crossed the Atlantic Ocean 'W. B. Cannon, of Harvard showed sugar. Merely watehing the game 
alone in a 30-foot boat, making the trip and his students found that and anticipating taking part in it was 
in 142 days, rather remarkably damon- ‘stress of excitement or emotion enough to set the physiological prepared- 
strated this.” At tim ing Oh his is set free in the blood a secretion ness machinery in motion. An excited 
‘own story, he was almost exhffusted pair of smallgiandsnearthekidneys spectator who was examined also gave a 
nek of food and sleep, butfto coll (the adrenal bodies), which speeds up the positive sugar test, 
would have meant death. f Therefor sugar-releasing machinery of the liver and Excitement docs moro than affect 


under the force of he tapped enables all of us, under stress, to accom- merely the sugar supply to the muscles, 
sources of energy he had led upon lish surprising feats. ‘Through the stimulation of the sympa- 


before and managed to pull thro@th. On Excitement, fer, pain, or rage, all set thetic partion of the involuntary nervous 
arrival in the 
18 hours in bed andthenMpparently was tional disturbance 


spent the sugar machinery going. If the emo- system, the pulse is quickened, the blood 
{false alarm, calling pressure rises, and there is a rodistribu- 


fas fresh as ever. for no muscular activity, the excess sugar tion of blood from the stomach and in- 

Consider how you ht respond to is excreted in the urine and the normal testines to the arms and logs, where the 
music. If the orchestra is good and sugar balance is restored. Doctor Cannon muscular work of fleeing or fighting is con- 
especially if you enjoy the centrated. Thus all the physlo- 


logical changes that accompany 


rhythm of the tune, you will 
excitement are preparation for 


dance far into the morning 


without unpleasant conse You Can’t Cheat Fatigue ‘sudden and intense action, 
quences. If you had to spend : a ‘The value of such changes to 
the same amount of energy re OU can't borrow from yourself without | an animal in its struggle for ex- 
moving ashes from the furnace paying back if you would maintain your | istence are obvious. ‘The value 
or damning socks, the job would | solvency. This is true of your physical capital | to human beings becomes evi- 
seem interminable. Work mea- | as well as of your financial reserve, as any | dent when we consider that even 
tured by ordinary performance | Dhysiological credit man would tell you. for civilized man. emergencies 
gives us no idea whatever of Ta thee article Doctor Spacth telle how the | site that can be met only by 
wat wo might accomplish if only Waislogical ‘spendthrift brings himeclf to | ‘ie bursts of physical energy. 
eee aed ey bankruptcy by borrowing on his reserve The Mental Factor 
The Haman Engine without making replacements, and how fatigue 
finally collects its debt. | Another and very subtle factor 
Tt has long been known that Doctor Spaeth is dealing with facts, not | markedly. affects our working 


the energy consumed in muscu- | theories. The facts were determined by careful | capacity. I refer to our mental 
lar work is derived mainly from ] experiment and they have a vital bearing on | attitude toward the job, A 
carbohydrates (starches and | your every-day life. Read what he has to say | simple laboratory experiment 

3), atored in the form of gly- rates ily can will make this point clear. In my 
sugar), i zy | Tod then chock up your own bodily capital. ‘It ee oe ee 


yn'in the liver. Normally satis aes 
Sib tol, in the fore of sngar, = | ™AY Seve you from physical bankruptey. with which T can meanure the 
(Continued on page 155) 


released into the blood in small 
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Maude Adams as an Inventor | 


Beloved “‘Chanticler” 
of the Stage Perfects 
Radical New Process 
of Daylight Movies 


By Truman Stevens 


HILE sweeping improve 
ments have been made in 
motion pictures since the 
days when they were merely a scien- 
curiosity, in one or two vital 
ticulara. the movies until now 
have remained unchanged. One of 
these has been the necessity of ex- 
hibiting them in a darkened theater. 
Another has been the failure of the 
usual black and white tones of the 
images projected on the screen to 
ereate more than an imperfect illu- 
sion of the living quality in the seenes 
depicted. 
Recently, though, came an an 
nouncement of tre- . 


ot ae 


to all motion-pic- 
ture patrons, A 
it was 


proces, 
fad, had been per- 

fected" to show iia 
moving pictures Masts Adee, 
not only in broad ann 


in 

color. The color effects were 
to be produced’ not through artificial 
tinting, staining of the film, nor by means 
‘of color filters, but by a direct method of 
‘color photography. 


Actress Becomes Inventive Genius 


‘The most amazing phase of this an- 
nouncement, perhaps, is the fact that the 
new daylight color movie process has 
‘been developed by a person who never 
hhad been associated in the public mind 
with any sort of scientific or inventive 
work. ‘The inventor is Maude Adams, 
who, when she retired from the stage five 
years ago, was America’s best loved 
‘actress, famous for her "Peter Pan,” for 
her “Chanticler,” and for a long list of 
other parts that had made her the idol of 
theater goers. 

Miss Adams conducted her researches 
and experiments in special laboratories, 


provided for her at hha 
ny 


eral Electric Cor 


thod of projecting pictures in daylight 
is limited to the statement that it depends 
‘on a non-actinic light that she has devel- 
oped; that is, a light lacking the chemi- 
cally’ active properties of ordinary sun- 
light or ordinary artificial light. ‘That her 
inventions have been brought to = prac- 
tical stage of development, though, isi 
dicated by the fact that a photo play, in 
which the new processes will be used 
already is in the making. 

Colored moving pictures have been 
produced by various processes and with 
‘varying success since the early days of the 
industry. One method, dating back a 
‘score of years and still in use, consists of 


applying paints or tints to the film by 
hand, a long and tedious process. In 
‘other processes ingenious use has been 
‘made of the principle on which color- 
plate printing depends—namely, that 
by blending two or more of the primary 
colors an illusion of natural color may 
be obtained. 

‘One method popular several years 
ago depended for its success on the 
rapid revolution of alternate filters of 
red and green in front of the film in 
projection, ‘The blending of these colors 
in the projected images created an im- 
Dression of colored photography. 

About a year ago Dr. Daniel Frost 
Comstock, of Boston, Masa., perfected 
nother ingenious color process, In this 
‘only red-orange and blue-green rays were 
permitted to reach the film. ‘The individ- 
tual exposures were alternate blue-green 
and red-orange impressions, though the 
film showed only black and white. In 
printing, the images were superimposed. 
‘Then the film was dyed, the blue-green 
images taking blue-green dye and the red- 
orange images, red-orange dye. When 
the film was projected, the eye saw the 
Bletures apparently “in their “natural 


Devotes Her Life to Science 


It ix said that Miss Adams’ method not 
only is revolutionary, but is entirely 
original in conception. It is, in fact, the 
reult of years of study and research. 

While Misa Adams was on the stage, it 

hher chief interest, aside from her 
in, the technical ‘details of stage 
lighting. ‘To her, the electrician of her 
Jeompany always was a most important 
member of the organization, and she 
iscussing 
the various phases of theater 
illumination and devising new lighting 
effects. And during all this time she was 
keeping pace with the new developments 
{in the science of lighting. 

For the last five years she has literally 
lived in the laboratories prepared for her 
at Schenectady and at Rochester. Not 
‘even Edison, when he was developing the 
incandescent light, Inbored mor 


Her retire- 
‘ment was as complete as if she had entered 
a convent. Indeed, until the recent an- 
nouncement of her work, many of her 
admirers assumed that it was to a convent 
she had gone. It was not to religion 
however, but fo science that she had de- 
cided to devote her life. 
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World Wonders in Bridge Building 


down the river, and 


At the right is shown the 
spanning the Mississippi 
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| New Mercury 
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oiler to Save Fuel 


Revolutionary Power System Offers the Possibility of Cheaper 
Electricity for Our Homes and Factories 


By Donald Harris 


NEW era of cheaper 
electric power and 
light for homes and 

factories is foreseen by engi- 

neers in the announcement of 
the successful development of 

a revolutionary mercury 

boiler which, in generating 

‘metal vapor instead of steam, 

promises to make one ton of 

coal do the work of two and 
to effect a tremendous saving 
in the world’s fuel supply. 


Successful Tests 


‘The boiler is the invention 
of William LeRoy Emmet, 
consulting engineer of the 
General Electric Company, 
While it has not reached a 
stage of development where 
it ean be applied generally 
for commercial purposes, yet 
in actual tests at the plant of 
the Hartford Electrie Light 
Company at Hartford, Conn, 
it is reported to have de- 
veloped 60 per cent more 
electric power than that pro- 
duced by a ateam generating 
plant using the same amount 
of fuel. 

‘As the result of these tests, 
the advantages of the new 
power unit, in addition to the tremendous 
‘saving in fuel, are announced by the in- 
ventor as follows: 

Ita installation in a power house re~ 
quires no radical changes in apparatus 
other than the substitution of a mercury 
boiler for the steam boiler. 

‘The mercury is used over and over 


Il] hsexcomrvaron 


MERCURY LIQUID RETURN. 


Some. 

ore 

Renerate 

i fom 

Eo wer 

Sh water | 

Seouth = Doe 

ie eecey 

Seo 
again in the vaporizing system without 
appreciable loss and without the necessity 
of replenishment. Since all joints are 
welded to prevent escape of mercury 
vapor, there is no danger to workmen 


‘The secret of the increased 
Power efficiency lies in the 
fact that the heat generated 
for a single power plant is 
utilized to drive two power 
plants instead of one. 

Reports of the remarkable 
performances of the inven- 
tion in the Hartford plant 
indicate what we may expect 
of it eventually in the saving 
‘of fuel and consequent reduc- 
tion in the cost of electric 
power to consumers, 


Predict Huge Saving 


In Hartford, with popula 
tion of 175,000, the Hartford 
Electric Light | Company 
spent about $1,600,000. in 
1922 for fuel to generate elec- 
tricity for homes and fac- 
tories. Using the mercury 
Power system, officials of the 
‘company announce that they 
expect to save $750,000 a 
year on fuel with the present 
installation, or $260,000 more 
‘than the cost of installing the 


system. 

‘Oicials of both the Gen- 
eral Electric and the Hart- 
ford companies say that the 
chief saving to the public will 
come indirectly through the 
lessening of demand for fuel 

‘and the extension of usea 
for electricity, rather 
than through any im- 
mediate reduction of 
‘lectrie rates. 

"The idea of the mer- 
ccury boiler fs based on 
the fact that mercury 
boils at a much higher 
temperature than water, though not 
too high for ordinary fuels. Thus, 
much more heat can be stored in 
mercury vapor than in steam, As 
‘the mercury is vaporized to drive a 
turbine, this exceat heat is passed on 
‘to an auxiliary steam plant which in turn 
tives a steam turbine. ‘Thus the mer- 
‘cury system literally “kills two birds with 
fone” stone. It runs two power plants in- 
Stead of one. 

In the Hartford plant the mercury 
boiler cecupiee the space required for 
600-horsepowe: water boiler, yet it de- 
elope $300 horsepower. It uses 30,000 
pounds of mercury; yet experiments since 
{ts installation promise that slight changes 
in design will eut this quantity in halt. 

Mr. Emmet's apparent success in Fro- 
ducing a revolutionary power-producing 
apparatus crowns a career rich in seientiie 
Achievement. ‘The inventor isan Edison 
medal winner, conductor of notable re- 
search in the uses of alternating current, 
the developer of the Curtis turbine, and 
the father of electrical marine propulsion. 


STEAM TO. 
STEAM TURBINE 
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“No Place like a Home on Wheels” 


A Modern Noah’s Account of His Travels in a Motorized Ark 
— — | — ; 


body cemtain 
ome ‘Somforts and convent 


Aen tot left) and Wa erendaen, 
Joie. The’ car weigh 13.000 
Bounds and ie driven by 8 43 

Tersepower cage 


vehicle. It is entirely practical 
and useful. In building it T 


IKE Noah, 1 have bait an VERY motorist or prospective automobile | made no attempt to attain lux- 
I ark, try or unneceasary elaboration. 
Not that Tam antici owner who has felt the lure of the open | What I'wanted was the exsen 


ge. On the | road will find enjoyment and profit in this un- | tials of well-ordered home In 
my ark, though ct | usual article by W. K. Kellogg, noted food | order that in touring I might be- 


nding -severe Cf cf Baits Cras, iL come independent of the terri- 
@ land craft. moanulacturer, at a ad tory through which I might 

it was not designed to Here he tells how he found the secrets of | travel. ‘Thus far it hay per 
tupnly a neceity. It was built | health and happiness in the untraveled placee— | formed wholly up to expecta 
for amusement—so that I mig 3 ale hi : ions. Mrs. Kellogg and 1 now 
give full expression to my only | hewhe conceived and built his motorized ark, a | are well along on the first lap of & 


Robby, which is motor touring. | cozy traveling dwelling on wheels equipped with | tour which, within the next year 
My’ Ark is a 27-foot automo- | every appointment of the modern home, even a | oF 18 months, will take un to the 
bile—a truck chassis on which 1 | TV49 tb capital of every state in. the 
have ‘mounted a special body | Tadioset. Union. ‘This winter we are toure 
containing all the comforts any Of course, not every man can own such an | ing the South. In the spring we 
fone might desire by day or night | ark; yet who is there who cannot find the same | shill go north, then eros the 
a z G ‘ continent up and down unt 
wi" equipped with beds, | happiness as Mr. Kelloge's in the purout of « | five competed out linear 
tables, easy Kitchen, 1 | congenial hobby, or reap the same benefit Practically our entire time will 
bathroom, a heater, a refrigerat- | health by meeting Nature on intimate terms be spent in the Ark. We shall 
{ng plant, even a radio set. It abo piscaad travel in it, eat our meals in it, 
carries eamping equipment, in- | ny placed sleep in it, except for such times 
cluding 2 15-foot folding motor- fas we may find ourselves near 
boat. good camping and fishing 
Tt ean travel at from 30 to 35. grounds, when we shall get out 
miles an hour over comparatively rough porated the results of what I have learned our eamping gear and approach closer to 
roads without discomfort to the pasen- in 16 years of motor touring, as well as Nature than even the Ark permits us todo. 
fers and without interrupting enjoy- suggestions I obtained by collecting all ‘This is my idea of real motoring, of get- 
ment of radio broadessting programs available data regarding the experiences ting full use out of @ car. People who 
tu they are reproduced by the loud~ motor on the beaten  tracks—through 
speaker hanging over the chauffeur’s seat, city parks, over well-paved roads that 
The concern that skirt inhabited places 
built the Ark for me miss many of the 
calls it a “special Pull- thrills that come from 
man tourist coach.” pursuing this health- 
But it is more than fal, invigorating sport 
that. Tt isa real F me through the open eoun- 
fon wheels, permituing try. Playing the va 
me to go where I please hond in a motor ear is 
for as long a time as I the most fascinating 
please without. worry- pastime I know of; 
ing about hotel accom- in my opinion, it is the 
modations, rail most. satisfying, help- 
fal hobby a man could 
have. 
1 am prejudiced, of 
rourse, but with good 


the ordinary 
In the Ark is ineor- 


Taterie view of the Ark 
showing ‘reruerating ‘ras: 
fabieat, and, 
Twounebold 


stored my health to me 
many years ago and has 


kept me in good health 
ever since, T had been 
d with insomnia, 
Nothing that I did seemed 
to alford me any relief, 
‘Then, almost providen- 
tially, the motor car came 
along. In the early days 
of motoring 1 bought a 
‘small ear, from whieh my 
Ark is a’ logical develop- 
Tn the succession 
of cars that followed that 
first one T have toured anes 
many parts of the cou 


try, mostly over highw 
that were little traveled, 
Driving through the open spaces, drink 


ing in fresh air, feasting my eyes on 
the marvelous scenery, triumphing over 
‘small difficulties and adventures and per- 
forming the work necessary to keeping a 
ear running under rough usage—these 
things banished my insomnia and made 
me an incurable devotee of motor touring. 
I found out, too, what real delight 
there is in pitching a tent on the bank of a 
stream and camping there to fish a 
rough it. When a man learns to do his 
own crude camp cooking, he gets a keen 
relish out of his food, a relish that is ab- 
ent from the most tastefully served meal 
he can order at a hotel, ‘Those who have 
eaten fish whipped out of a brook, cooked 
above a hastily built fire and served up in 
regular camper's style, know what I mean. 


Camping Trailer Led to the Ark 


I became so fond of camping that a 
camp outfit became a most essential part 
of my touring equipment. ‘To carry it 
better, I hitched a trailer on my ear about 
five years ago. ‘That worked satisfactorily 
tora time, but after the novelty had worn 
off, the trailer became a white elephant 
rather than a convenience. Looking 
‘round for something to substitute for it, 
Thit on my Ark idea. 

‘The Ark has a wheel base of 198 inches, 


unch on the road. ‘The view. loki 
drop tablen eectrbchiahte in. th 


her the far em Fogach pair of chair there te 


and carries a 45-hor Its 
tires are 36 by six, each of the rear wheels 
being equipped with two. Complete, the 
ear weighs 11,000 pounds. 


How to Buy a Home 


undertandsble language. the thos 
ind and one problema that usually 


confront the ive. purchaser, 
sil appear’ fn Borutan Scimxce 
Moweraty, ing next, month, 

Pe er anttion of niente, to ibe 


published in consecutive issues, 

Eine of home buying, and heme 

Building will be 

probencive and entertaining way by 

‘one of America’s writers on 
‘architecture—Phil Madison 
Here they are: 

1 How to Buy a Ready-Built 


New Home 


Comfort 


you wont 
Tae Die ony, of te etoanely 
‘Gofal and interesting series, 


forward in the Ark, shor 


berths, "The seats at ef. are 
onverted to abe 
ah. with curtains extend 


with removable head-rest 

‘The chairs 
fed quickly 
not 


berths, but re 

with curtains from roof to 
floor giving the privacy of 
sleeping-ear berths, Fold- 
ing tables placed between 
each pair of chairs t 
form the interior of the 
car from a living-room 


Tn the 
plant, a lavatory and toilet 
room’ provided with run- 
ning water from a pressure tank, an electrie 
fireless cooker stove, a two-burner oilstove 
for emergencies, a heater for cold weath 
anda shower bath. Minor equipment: 
cludes a telephone to the chauffeur's seat, 
window screens, a combination electric 
toaster, boiler and egg poacher in the 
kitchenette, anda radio set, the aerial of 
which is concealed in the roof. 

One piece of personal equipment that I 
carry in the Ark, as I have carried it on all 
my motor tours, is a camera, A photo- 
graphic diary of an extended motor trip 
permits you to live through your trip 
‘and enjoy it again, whenever you wish. 


Plan that Summer Tour Now 


Spring and summer, ideal times for 
motor touring, will be with us soon. If 
you have a ear, orif you are contemplating 
buying a car, start making plans right 
now for a real tour in it before this coming 
summer ends. Pick out a route that 
will take you away from the inhabited 
places. Get a camping outfit and sleep 
in the open. Take a camera along and 
let it keep.a diary for you. ‘Thousands 
‘of people in the United States are doing 
that every year. ‘They are getting real 
yalue out of their cars, even receiving di 
idends in the form of ‘health and happi- 
ness on what their cars cost them. 


riger: 
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Fireproof Wall Lining Made from 


fireproof "wont" manufactured frog waste 


BUSEHOLD f 
from a quart 
ed, by insulating the walls ‘of the 
with a fireproof “woo! 
made from waste lumber at 
Minn, ‘This material is suid to be nearly 
aa offective an insulator as pure wool, 
which, of course, is too costly for build 
purposes 
‘The insulator is a 
of spruce lumber waste cemen] 
and packed between t a pr 
phalt-lined, tough, wat per. iy, ith a special 
‘Tho waste is chemically fireproofed first, hesive,’ dried and packed between the 
and then thoroughly dried by fans and sturdy covering sheets. These previourly 
‘several miles of steam pipes. Shredding have been coated on one side with a film 
machines macerate it thoroughly, this of hot asphalt that cements them to the 


lanka made 
ther 
paces. 


Waste Lumber 


‘Applying the lowulator to a wall. ‘The 
ttrlpt, 1615 inches wide, are sald to fe 
Suly between the sda, automatically 


ttand makes them moisture-proof, 
le finished product is said to be light, 
lexible, and easy to apply. Because of 
lity it accommodates itself to 
e ar vibration of the building 

ork, 

The effectiveness of the fireproofing 
was demonstrated strikingly when, in a 
recent test, a blowtorch required four 
minutes to'penetrate the material, ‘The 
chemicals in the fireproofing are said 
to have extinguished the fire soon after 
the torch was withdrawn, 


oiseless Street Paved with Rubber Bricks 


is one 
in th 
‘world through which 
the heaviest traffic 
may pass without 
noise. It is. a st 


installation of 
thisnovel pavement, 
of which he is the 
inventor. 

‘The rubber bricks 
are similar to the wood blocks extensively 
used in street paving and measure 9 by 
43{ by 3 inches. It is expected that they 
‘will last for at least 15 years and they can 
be manufactured for the same price as 
ordinary creosoted wood blocks. 


r Science Monthly. 
ste, should include the 
lid is raised with little effort. 


street in London, na 
ind, with rubber 


ida that 
fe inca each other on 


‘Above: ‘Matches sub 


feted to” temperature 
eatin hot ot: Pops Th 
(wooden aicks mast bura 
{othe bottom without 


Breaking or dropping 


How Science Tests Mal 


yet sometimes capricious, red 
respectful treatmgt Ui 
| writers’ Laboratorffs. AI ict 


scientific tests by Which the laborpsary in 


| vestigators keep ypur matches sf for you. 
First, several oftthe matches orf trial are 
placed in tubgyequipped with thermom- 


oil. The oil then is 


stand condemned. 
, for example, be kept near 


‘Next, 10 Matches are inserted shallowly. 
{in sockets along a metal testing bar, and 
lighted. ‘They must burn to the bar with- 
‘out dropping burned heads or bits of 


w Weight Machin 


BX MEANS of a weight-lifting machitp, 
tthe pulling power of horses, as welll 
the effect of various road sur 

has been determined 


the invention of Prof E. V. 
Towa State Coll 
At the recent Natidnal Horse SI 


In other tests a team of mules, weighing 
2600 pounds, failed to raise a 2000-pound 
weight, this being attributed 
to their lesser weight. 


‘Above: The match wick 
Sibjested to tran a the 
Senter. At lett Drop 
river” weight onthe 
vanteh head 


ies for Your Safety 


I. Unless they pass this test, one 
ir brothers some day might catise 


of 


disastrous blaze by dropping unobserved 
a lighted or glowing head. 

A mateh now is laid with its bead on a 
tiny metal pedestal, its wooden body rest~ 
ing in a groove of ‘an adjacent pedestal. 


not ignite when struck at the end of its 


fall, 

Finally, a match, supported at each 
end, is st 
weight. If the wood remains uncracked, 


the matches are not likely to break in two 
when struck, so that the blazing end 
might endanger curtains, paper, or hair. 


can pull from six to eight 

‘as usually is required of 
ly on city pavements. 
brick paving was found 
Fequire a tractive pull of 290 pounds— 
ost two horsepower—for a wagon and 
‘contents weighing six tons, while new and 
smooth brick paving required only 200 
pounds, about 1 1/3 horsepower. 

‘On asphalt paving the required pull in- 
creased to 560 pounds, or 4 2/3 horee- 
power. Conerete paving was found the 
least exacting. 

Dirt roads, apart from their greater 
‘ease to the horses’ feet, demanded greater 
pulling power than did roads that were 
paved. The same was true 
of gravel and cinder roads. 


te Timepiece. 
special airtight 
il four sides, ceiling, 
four-wall partitions, which 
separate air spaces. Its 
stone pyramid, which in 

concrete base 16 feet 
square. Beneath this concrete is the 
natural shale upon which the building 
rests, Thus approximate freedom from 


vibration is achieved. ‘This room is en- 
tered through a temperature trap with 
four doors. 

Accuracy is enhanced by the fact that 
only @ suspended ribbon of spring steel 
gives contact between the counting 
mechanism and the pendulum. The 
latter is an alloy of nickel and steci, which 
is declared to be almost. indetectably 
affected by temperature changes. Auto- 
matic winding is accomplished  electri- 
cally every 82 seconds. 

The air through which the pendulum 
swings is rarefied by a pump that auto- 
matically compensates for temperature 
changes. A change of one millimeter in 
air pressure, it is said, would vary the 
elock's rate more than one hundredth of a 
second a day 


OWING 9, the tarde number of con: 
‘ributions in the contest, “Why i 
Value My Hobby," it is impossible t0 
3anounce the rize-winnersthismonth. 
‘announcement will appear in 1 
April issue. were 


ight stages of solar eclipse, show- 
fing pamage cf the moon's shedow 
crow the van from Fight to left 


Eclipse Photographed 
by Homemade Camera 
OURseven- ee 


Uree lenses 
pectaces Fg 


prick. the 
removed 
y George 
rkeley, 
, into'a homemade 
astronomical camera with 
which he took excellent Da | Georee Tavchmann, of 
photographs ot the recent 
Solar eclipse. ‘These pho- 
tographs are reproduced tet" tes wert 
Co “the exer shutter 
six by six inch box, which 


: the black paper lined to shutter. Part of this tape 
Testing Uhing power of elrplone wines — ese the light off the in- {is cut away in the accom 


je. walls. ‘The three panying illustration to 
navy officials, who have expressed the Sid panying. 

deep hope that it may result in American, po geager raged show the glasses more 
leadership in aeronautical construction nitty 


nN 
and performance. keep them together, about 1/170 the length of th focus, wat 


ene eer aee oes atiale ‘se i fatening hid ad an exon of 128 ef cond 
ach pers 


lifting power of an airplane wing by sub- 
jecting it to high pressure. The course is 
under the direction of Prof. Alexander 
Klemin and a corps of technical experts, 


‘ment writing by rubbing it with pumice 
Mechanical Aerial Pilot a 


Measures the Wind that Prof. H. Kogel, of 
. j ‘many, invented the new 


RECISE measurement of tho Parchment and. pay 
an airplane off si lass of substances th 
ind id to front E yellow light when 


of glass is used in the 


ation without having to turn back |g ‘because glass absorbs ultra-violet 
from leeward. ‘This measurement is ee quartz lamp produces the rays, 
automatic. whill’two quarts prisms spread them in a 


Jong spectrum on a screen about 10 feet 
‘away, after sending them through a nar- 
now ali. 

make visible papyrus and parchment 

‘writings that apparently have been ob- noes were =| 


Titerated. ‘This method also may be 
plied to military intelligence and scientific 
crime detection by revealing invisible 


Thousands of ancient manuscripts were 


erased during sueceeding centuries so that 
the papyrus or parchment might be used 
again. Papyrus writing was erased by 
Passing a wet sponge over it, and parch- 


Indoor Foo Game 


Requires “ns Kill 
A NEW ga: foccer” foot~ 

bull i invented. by 
Porey PSpaagleag parla 
England, Mevotees of “the kicking 
games oxnatclt version of the 


It is ndid to afford much of the ex- 

\t of offensive play and skilful pass- 
ing ars the feld that is found in the out 
door 


‘The game is played under a net, which 
is mounted upon a rigid support in such a 
way as to allow each player sufficient 


World’s Greatest Aquarit 


HAT is said to be the world’s moat 
perfectly equipped aquarium was 
‘completed recently in Golden Gate Park, 
San Francisco, at a cost of $300,000" 
Fifty-seven ponds and tanks are pao 


‘At the tight: A view 
ot some of the 37 
fens for ‘fanen 
Showing the ‘pipes 
Uae convey water 
{rom heating and 

igerating = plant 
tha keep if at cor 
‘ect temperature 


room between the net and the floor for 
hhim to insert his foot, Each player there 
fore has a limited field of action, and a 
considerable amount of skill and practice 
is required before he ean learn to use this 
small space to best advantage. 


World’s Smallest Fishes 


JROBABLY the smallest species of fish 

in the world—the smarapan—is found 
near Luzon, Philippine Ialands. Tt weighs 
half a grain, and is half an inch long. 


Hg 57 Tanks 


old for 


plant and 
refrigerating plant 
supplies warmed and 

led water for trop 
and arctic fish 


respectively 


sive bio- 


equipped 
laboratory will afford 
students and research 
workers unusual op- 
portunities. A. large 
collection of stuffed 
fish and other marine 

imals will supple 
t these facilities. 


in the vest pocket, as a watch is carried, 
or in a lady's purse or handbag, 

‘To seal a document with the device, 
‘one opens the case, inserts the paper and 
then closes the seal. Pressure with the 
fist, or a slight blow, will effect the desired 
impression, 


Paling the teigaer dis 
‘charges the ling etal 


into the cylindrical 
chamber. In this cham- 
ber a wind wheel, or 
rotary fan, is whirled by the force of the 
air pressure conveyed in the tube to 
‘which the pistol is attached. When the 
trigger is pressed, the rotating fan dis- 
charges the gold through the small barrel. 

‘The instrument is said to replace the 
slower method of picking up the filling 
‘material particle by particle. 


STARTLY 
prise awa 

to steal a c: 

teoting devi jos a betraying 


chassermyoud 0 be heard several 
Doles, ad started. ‘The 
device idfhe invention of Louix Reichart, 
a constrtiction engineer of Philadelphia, 


Pa,_ It woighs but « few ounces. 
Unlike other alarm devices that 
on # lock oF on cu 


this invention can be silenced neither 
by a thiel’s key nor by disconnecting 
wires, 

A toothed wheel is attached to any ex- 
posed shaft, upright or vertieal, on the 


engine. A’'spring tongue engaging the 
wheel is controlled from the dash by x 
keyless lock eapable of an infinite number 


of combinations, When the owner leaves 
the machine, he sets the lock, eausing the 
tongue to engage the teeth of the wheel. 
Any attempt now to xtart the motor, by 
‘causing the shaft to rotate, will set up the 
‘chattering that betrays the thie, 

A split aluminum housing guards the 
entire assembly, which, of course, 
mounted on the shaft. ‘The device is sai 
tofunction on right- and left-hand motors. 


Declares Ants Are Topers 

"ANTS consume more alcohol in propor- 
ion to their body weight than doo 

the most accomplished “old. soak,” ase 
serts Prof. Paul Lindner, chief of the Fer- 
menting Industry Institute in Berlin, 
Germany. ‘The industrious inseets man 
facture their own home-brew in the 
digestive eanal by the action of yeasts on 
the rally juices that they extract from 
Aphids, or plant lice, which they leeep for 
that purpoee 

‘Other insects have similar homemade 
homebrew outiits that they use to 
enpacity, Doctor Lindner stated... Waspa 
are accomplished bootleggers. 


——. 
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-Inking Drawing Pen 
Makes Uniform Lines 
"OR architeéts, artists, and others 
do drawing or lettering invah 
form lines of various thiek 
tubular fount 


fitting j 


hollow interior, which is filled with lnk, fn 

said to have greater capacity than moat 

pens made for this purpose. 

Using the pen pushes in the projecting 

tip of the plunger, releasing ink in @ eon 
POISQN bot 
ear Ty 
the dy 
pont 


viding 
Lettering outht, showing interchangeable pone 


stant flow and insuring a uniform line fn= 
dependently of the pressure applied, 

‘A setscrew on the point permite adjust- 
ment of the drawing angle to individual 
preference. ‘The pen also is adapted to 
follow the opfe of a Tsquare and to be 
used as a 


imp Carts Supplanted by Aerial. 


AUSE the disposal of value 


th by eartage 
ensive, an Towa elay.fitodudps calf 
hhas constructed an unust 

running to the dumping gpace. 


the dumping space, 
tops the ear, and the operator, by manna _ 
of lever control, dumps the’ eontatiti, 
‘Thie method is sald to have eu 
J earth disposal from O° eon 
about threo conte « yard, ® 


Indicator Locates 
y Spark Plugs 


ouble with 


automobile dish 
if to rewa! (nstantiy 


ie neifault and what in w! 
Toe hux been made 
5 toi 
The indicator in fitted pith’ 
ach Dutte 


Gas 


gasoline 
cor 
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e plug 
0 that 


The 
plug in 


OR muggff sum 
ble el@ftrie fan, 


than a mah's Bual 
ItyacrewaNgto 
hipimpjtch ONjte bids i 
pee b 7 

thr rs 


tor perm 
the blades to 


The mark 
pitch of the 


this midget fan 
than with one 
of the usual 

A similar pitch on 
would tend to t 


ordinary fan 


Merchant Uses “Stand-Up”? 
Desk to Keep Well 


mvenient Tray Design 


has an arched 
; i resting 
against the 
picker's body 


and an inner 
section, remov- 
able by a han- 


The — éntire 
device is sup- 
ported by a 
cord about the 
neck and shoul 
ders of the 
berry-pieki 
‘The handled in- 
ner section may. 
be lifted out 
when filled and 
replaced, with one containing two empty 


‘Both hands are eft 
free’ for picking 


Airplane “Hooks a y Dirigible 
HEN an airplane, flying 60 le ship could carry planes 
hour, caught with a hoo for an aerial attack. ‘The 
est rung of a wire luler w rings on the dirgibles, 
fo-Piece Tire Rim Said fhe'wny wright f Tadars, fas boas, prope 


frgible would carry supplies for the 
to Eliminate Bolts planes and furnish quarters for their men. 


rim and the bead of the tire. 
‘of the tire rest on it. 
fare set in the outer edge of the 


the locking section, ‘These lugs seat 
themselves in the pockets when the lock- 
ing section is pushed into place, holding 
the tire securely, 


'UNDREDS of di 

the war in deep-sea Rtwgging opera- 
tions have been trained, ally in an 
enormous tank built by a fim of salvagers 


‘The sfficted man is put into a com- 
pression chamber under a pressure equal 
to that of the lowest depth to which he has 
been just before the attack. ‘The pressure 


VERSATILE und portable electrie 
woodworking saw, embodying 
tures hitherto said to shave 
only in stationary 
offered builders and 


‘ortable Electric ee Inside | Circles 


itary Crate for Milk ~ 


wire, is said to weigh 
ind ‘to allow instant 
contents. ‘The pipe 

les a handle all around the 
‘of the small slots or depres- 
re as hand grips at the 


hat 
(of the usual wooden erate, 

neither the galvanized wire nor 

theVpiping can become watersoaked, 


rusted, or easily worn out, the inventor 
believes the new crate will save man; 
thousands of dollars for the natior 


ivel post being carriod on ball bearings, 

¢ sawing head is adjustable to eut any 
angle up to 65 degrees, a feature adapting 
it particularly to the cutting of jack 
rafters, as well as joists, studing, bridg- 
ing, siding, and flooring. A radius rod, 
adjustable to different sized circles, 
permits the cutting of circular holes. 
‘The illustration above shows such an 
{naide clrle being eut for «column head 
form. 


The wire mile-bot- 
Ue" crate and. its 
Inventor, SW. 
Sa of Se Paul 
Mine. The frame 
1s mode of piping 

‘the eal avis 


cd of wire 


107 cars—ono-rfhn 
eycles with flangbd 

wheels for riding off » 

railroad track — 

the employee 

‘West Virginia 

mine to work. 


liye and tip mg 
this railroadffine. 
perfection ‘of | th 
‘unique eat 


How to Keep Doors from 
Sticking in Dampness 


FOR the householder who would avoid 
the nuisance of doors that stick in 
‘moist weather, the United States Forest 
Products Laboratory at Madison, Wis, 
points out the importance of painting ot 
varnishing the tops and bottoms of doors 
—places often neglected because “they 
don't show.” ‘These hidden edges, if not 
painted, are vulnerable points where the 
‘wood absorbs or loses moisture rapidly, 
«+ especially at the ends of the outside up- 


|. Will the brain 
work better in a 
warm room than in 
a cold one? 

. Why do flowers 
smell sweeter after 


inal mouth"? 
|. How are storms. 


‘Weet Vieginia miners riding te work on four-wheeted cyclen 


red by meteorologists? 
. Why is it that certain diseases afflict a per- 
son only once? 


rights where the wood grain is exposed. 


6. Why is the sky 
blue? 

7. Are there any lost 
arts? 

8. Why does an elec- 
tric current cause 


10. How can you 
make fresh water from salt water? 
11. What is the largest snake in the world? 
12. What makes the colors of precious stones? 


‘op of Gearshift Lever 
Serves as Pistol 


A. DETACHABLE pistol ton tpy the 
automobile gearshift fpr i 
" te hgay- 


invention for pfoté®mpn 
men. By drgwing 
thumb, a " 


Tecond, it is claimed, without 
ig attention by his movement. 

Since the lever is within easy reach of 
the driver, he has an immediate means of 
defense in an emergency. 


Northern Railroads 
Battle Snowdrifts 


KOWSTORMS are se 
railroads of Alaska 
Northwest, 
‘80 completely buried t 
winds of spri 
the Copper Rive 


+ mechanics. 
stout. nose-type 
juipped with a steel 
ig from four 

t at the tip. 
horizontally 
ontrolled by the 
und engines, 
tive, 


operator. 
supplied with steam from t 
furnish the power, 

The plow on the locomotive piles the 
snow on both sides of the track. The 
steel wing then cuts down the tops of 
these banks, the snow gliding along the 
smooth, curved arm and dropping be- 
tween ‘the rails. A rotary plow follows, 
scattering this snow far from the roadbed. 
‘Thus high, collapsing piles are avoided. 

Snow plows used on northern lines in 
the United States are of two general 
types. One, used for lesser accumulations 
and’ on comparatively straight 

ws that curve out 
flinging the snow to 
both sides. The other is rotary, 
with blades that hurl the snow at 
right angles in a circular cloud. 
These rotary plows are more 
redoubtable fighters and ean oper- 
ate on the curves and steep grades 
‘of mountain stretches, plunging 
through high ‘and scatter- 
ing them to the side of the tracks. 
‘The other type requires too much 
head-on power to do this. 


Miners Guided by Smoke 


EXICANS working in a lead mine in 
Mehitcahea, Mesto, have found a 
new uge for cigarettes, "The naive con: 
Sh ofa eerie uf caves, slong the sides 
nd batons of which lead and silver ores 
in paying quantities are found. 

‘Fhe miners have noticed that amoke 
trom thelr cgaretes is sucked. through 
Cracks inthe Focks at certain points. By 
triling in the wake of the smoke, they 
findanother cave. Thi method of facing 
fore was followed through many eaves. 


z vt 


ekg fen atom Sn iw 
ab Foot Plow Is 
Hauled by Man Power 
LEG-POWER plowing is acog 


‘a shgrt distance 
ahead of its former location. ‘Phe operator 
then pushes forward on a bar that pulls 
the plow a distance equal to the forward 
movement of the nose, 


Hand and foot levers drive the plow 
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Pathfinders and Their Work 


New Discoveries that Add to Our Useful Knowledge 


‘The amazing structure of the world’s scientific of inquiring men and women. On this and the 
knowledge is built of an infinite number of units— following page {08 ill raed of discoverers who 


never-ending contributions from the busy minds are increasing 


The Language of Animals 


RE dumb animals really dumb? 
Have they not, on the contrary, 
some way of communicating with one an- 


other that is beyondWhe powgr of man's 
‘senses to discern? Si jong have 
puzzled over this Fhe theory 
hhas been advan i 


uttering sounds 
vibrations that 


much too rapid for theears 
tohear. Besides promising 
to solve the secret of ani- 
‘mal “speech,” this instru 
ment is said to have im- 
‘mediate practical value in 
permitting perfect voice 
‘transmission by radio or 
the telephone, Sounds 
heard through a radio or 
telephone receiver differ 
now from the sounds that 
‘enter the transmitter be- 
‘cause toe instruments are 
incapable of recorsting the 
more rapid sound waves. 


Stimulating Plants 


OPULAR SCIENCE. 

‘MONTHLY told last 
month how science has 
put plants on the night 


DR. NIELS BOHR, of the 
University of Copenhagen, 
winner of the Nobel prize 
for physica in 1922, is gain- 


fnereasing world recog: 
nition for his important dis- 
coveries of the nature and 
Structure of atoms. At the 
recent meeting of the Amer: 
ican Amociation for the Ad- 
vancement of Science, hie 


theory 
‘worlds and solar systems 
that lie beyond the range of 
‘powerful microscopes, wa 
eclared by scientists to be 
fone of the moat 
fscentifc tools ever placed 
in their hands for work 
research and discovery. 


radio world of 1924, for a beginning has 
been made that is quite as startling as the 
Wireless signaling experiments of 30 years 
ago. Dr. Willis Rodney Whitney, of the 
General Electric Company, a few weeks 
‘ago lighted a 110-candlepower incandes- 
‘cent lamp by power transmitted by radio. 


carried on for reli 
cer, sufferers. 


fifth anniversary of 


‘concerning " the 


useful — fiom as 


por alle, who 
n for aid, 


MME, CURIE, co-discov- 
‘erer of radium, lives not 
‘only to enjoy the highest 
honors bestowed on her by 
the President of France, 
bbut to sce her great work 
of can. 
Simultane 
‘ously with the recent Paris 
celebration of the twenty: 
re di 

covery of radium, Ws 
‘@. ceremony inaugurating 
the Curie Foundation, an 

institution recognized 
public utility for consulta: 
treatment of all 
cancer patients, rich and 


i sum of science for our profit 


Psychology and Education 


BX ITS application to industry in tate 
‘years, psychology has demonstrated 
its ‘usefulness, recently declared Dr. 
Herman P. ‘Shearman, professor of 
‘economies at Miami University. And psy- 
chology applied to education will cause a 
revolution in education within the next 
50 yours, he added. In other words, 
according to Doctor Shearman, 
“alter having devoted itself during 
‘the last century to the arts, 


now turning its attention 
to the primary forces of 
all theforees of the mind.” 


Conquers Disease 


INCE the war the fa- 

‘mous British patholo- 
sist, Sir Almroth Wright, 
‘has’ been seeking a cure 
for septicemia, a danger 
‘ous blood disease, At 
last he conceived the idea 
of performing a new sort 
of blood transfusion by 
‘extracting the blood of a 
healthy person, inoculat- 
ing it with an anti-sep- 
ticemia vaccine and ine 
Jecting it in the veins of a 
‘sufferer. 

Recently it was an 
nounced that this method 
had proved. remarkably 
successful. ‘Thus another 
disease is yielding to trans- 
fusion—a method now 
used in the control of 
almost 30 maladies. 


Bird Sex Changed 
saa oats 


elt 


shift, making them grow 
24 hours a day by install- 
ing powerful electric lights in greenhouses. 
Nowascience isstimulating plants by drugs. 
Professor David Lumsden, of the Federal 
Horticultural Board, has discovered that 
the growth of various plants ean be stimu- 
lnted by ether, which may be inhaled by the 
plant or injected by a hypodermic needle. 
‘While ether puts man to sleep, itis said 
to exert an entirely opposite effect on 
plants, even reviving them when appar- 
ently they are dead. ‘Thus frozen rose 
plants are said to have grown green shoots 
in a few hours after a single “shot” of 
ether, and to have thrived remarkably 
thereafter, resisting plant diseases. 


Electric Lamp Lighted by Radio 


“TBE wireless telephone has girdled the 
earth. Will there be a similar devel- 
opment in the wireless transmission of 
electric power? It is the next step in the 


To scientists who witnessed the demon- 
stration it was an event comparable with 
the beginnings of wireless telegraphy. 


What Is the Earth Mads Of? 


ANY theories have been offered re- 

garding the composition of the 
earth. The latest, as presented by Dr. 
E. D. Williamson and Dr. L. H. Adams, 
scientists of the Carnegie Institution of 
‘Washington, is as follows: 

‘A small core of gold, platinum, and 
other metals heavier than iron. Around 
this, a 4200-mile sphere of iron or an 
alloy of iron and nickel. Next, a mixed 
layer of iron and rock, extending to within 
about 900 miles of the surface. ‘Then a 
layer of rock. Covering this a surface 
crust, about 35 miles thick, consistirg 
mostly of granite. These statements are 
based on a study of earthquake waves. 


Te 
in sex in full-grown birds 
spa a ue ee 
ago. Dr. Oscar Riddle, of thé Cold 
Spring Harbor, N. Y., experiment station 
of the Carnegie Institution, told of a 
female dove that had become a male dove 
after groups of cells had been destroyed by 
‘a tubercular infection, then regenerated 
ae 

te dat cs a 6 
nl cei et oe fete 
ie gd 
versity, Scotland, which, after the age of 
three years, ceased laying eggs and took 
Sin oeue sees 
mis cigee: Caner 
biological importance. They indicate, it 
is said, that the modification and control 
stacee aan etare 
shit’ oot ae ae 
efforts of scientific investigation, since 
‘no characteristic appears definitely fixed. 


Ded mumbo 


in the Progress of Science 


DR. J. HARRIS ROGERS, dis 
‘coverer of underground and under 
sea wireless, is shown above sur 
funded by 
for messages from London in the 
boratory of his home at Hyatts 
ville, Md 
From left t 


‘experts of the Radio Cor 

on of America; Dr. T. E. 
Latimer, “personal physician to 
Doctor Rogers: Dr. J. Harris 
Rogers; W. B. Flaherty, Western 
Union radio engineer of Washing. 
ton: A. C, Doyle, Radio Carpors 
tion of America) D. H. Beatty, 
safety expert 


DR. H, C, GORE, of the Bureaus 
of Chernistry, United States De- 
partment of Agriculture, with the 


DR. CLARENCE N. FENNER, 
voleano expert of the Geophysical 
Laboratory of the Carnegie Insti- 
tution of Washington, D.C. After 
daring descent into the steaming, 
crater of Mount Katmai on the 
Alaskan peninsula, he has returned 


experimental apparatus by which 
he has discovered a method of 
converting corn into sugar, imitat 
ing the processes of the’ human 


tog the sree of the bores, ee _ oe 
ee cc ee ton nica _ ee pened 
Exe cave all he sacs EOE, B Branly Dr, D.W, Morehouse Soowna Ye" down above 
Sita Sata spetnen efor 
pec cg io en iss orks 
PROF, EDOUARD BRANLY, noted Preach scientist, ‘DR, DANIEL W. MOREHOUSE, acting president of 
ance mp «=| Bea Guiniac daa aero aitee Sota 


experiments of Marconi and the realization of telegraphy 
without a connecting cable, recently received recognition 
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Motor Drives Blades of | 
Horse-Drawn Mower 
ing machine, ine 
C. Chattin of 


plades are driven by 
raished by an internal 


jd to perform the work 
driven sickle or mowing ma 
‘a more satisfactory manner, 


serving their for 
pulling the apparatus, 


oad Grain Ships 


are said to effect enormous econo 
‘over the old methods, 
ing elevators the grain 
in “at tidewater ter {is loaded into ships by gravity. 


Mechanical Stump Puller Anchors Itself 
STUMP puller that carries an an- the machine is pulling at the stump, 
qi an extra weight, and there- Additional anchoring weight is hung 
‘be anchored ‘to tree or from a boom held by guy wires {rom the 

nvention for reclamation frame. 


Object like a Hand 


A. VISE that gripa irregularly, shaped 
objects with the adaptability’ of a 
human hand 


blade to plow into 
the ground while powerful machine anchors itself while pulling « stump 


Seaplane Cartied on Deck of Submarine 


ON, THE. deck of the Usted States demounted from the fuselage. Within a 
submarine MS-1 are very few minutes after the submarine has 
ties for a seaplane. The hangar is a, reached the surface, the plane can be re- 
like room into which assembled and 
the plane is stowed launched over Pressure ex- 
alter the wings aid erted on the 


toons Rave een vise_ handle, 
ve i Another important feature is that the 


relative positions. Thus, in machining a 
‘quantity of objects of the same shape and 
size, the vise will serve as a special fixture, 

~ holding each piece in the same position as 
every other piece. 


A LUNAR rainbow in the form of a com- 
plete are was observed recently during a 
shower at Sanderstead, Surrey, England. 
‘The moon was shining in a portion of the 
sky that was for the moment cloudless, 


“The U. 5. Navy submarine MS-1, showing seaplane ready to be launched from its deck 
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Villages Wrecked to Build 
16,000-Acre Reservoir 


and rock Rave been hurled high into the 
air, and trainloads of sand and rock have 
wound in and out among the hills. Yet 
three more years will be required to com- 
plete the vast project. 


A Thousand Buildings Demolished 


Mont of the 1195 buildings condemned 
already have been torn down. Of these, 
875. wore dwellings, seven schools, six 
churches, and six” mills, Thirty-five 
miles of highways wil have to be relo- 
cated. The remains in the 173 burying 
rounds are to be reinterred elsewhere. 
‘The site of this monster reservoir is at 
Scituate, about 10 miles from Providence, 
At a point where the valley of the Paw: feet down into solid rock. Across its top 
tuxet’ River huddles between towering will run a wide boulevard. ‘The dam will 
hilla. By digging away the lesser hills in be 118 f a t the flowline and will 


‘the basin and ‘allowing the high hills to have a 41%fo¥p spillway. At its base it 
serve as the shoreline, the engineers can will be 640 fexp thick. 


‘build a dam and have an enormous basin. At a cost of $280,000, the river's course 
‘hia main‘dam atetches $200 fet from was altered to facitate the construction, 
cone side of the valley to the other. “In One contract alone—that for constructing ae : 
ome places its foundation is earried 80 the grain dam—amounted to $3,500,000. threughs tuna under th ste ote dam | 
esting the Balance of Reyolyigg Machinery 
BALANCING machine, designed masses away axis of rotation, 
for correcting the dynamic nce piece, hinery under test: 
of machine parta in magufacture, thieby. forth ws it is turned, 
€ eliminating vibration phe vibrations are transmitted to a 
t by means of a string. When 


there are no vibrations, the piece of ma- 
chinery is perfectly balanced. 

inge and fast- In addition, the amount of-unbalance 

‘This headstock and the location of the heavy parts are 

and the flywheel to which it is attached determined mathematically by two teats 

are turned by an electrie motor. Centrif- of rotation, the necessary correction being 

‘ugal force tends to pull any unbalanced recorded on a dial and vernier.. The ma- 

chine is adapted to a wide variety of work, 

=  fnecuding balancing’ eraneahatts, fy. 

[= wheels, rotors, pulleys, and other revolv- 


tomatic Steadyfest 


Machine Wark 
A Sarma 


permit a machinist ¢ 
tions as boripg, f 


ig parts. It will rec 
ches in swing and 
bearings. 


bodies up to 24 
2 inches between 


m 

iat revive toward the center. 
‘When fhe work is in place, the handle end 
of theShdjusting screw is dropped into a 
slot and the jaws are tightened by turning 
the screw. 

‘The device may be attached easily to 
the lathe or removed. it is claimed. When 
once adjusted for the required purpose, 
no further alteration is necessary until 
new job is handled. 

Stock of many siges may be handled 
with no adjustment of the apparatus be- 
sides a few turns of the tightening screw. 
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HEN the 
of 


work, One of the engineers niastered the 
situation, and the serious cost of such a 


Cigar Cutter and Knife 


to fit any make of bla 
jackknife, and is flat 
fore fits in the pocket 

bulging it. 

Besides vervighhas 9 

a round opqpinif plag&Bso that when the 

knife is clooll, the Hage serves as a cigar 

opening is provided for 

kages—often danger- 


kexing or 
eet Knife, it has 


pener, while a pointed eor- 
the blade-holder serves 

‘or match striker when the 
closed. Extending this lever 
¢ user with a nail cleaner and 


his invention of a new 
‘An auto driver, whey 


— —_ 
‘The theft signal plate with section removed 


mping Station 
ras spared the shop and the 


imps of 24 locomotives were 
Ine sides of a coal gondola and 
ith power by a large freight 
engine, Within less than 24 hours from 
the blowing of the piston head, full pump 
ing efficiency had been restored. 


Ty 


jusers Pressed Quickly 


attached 
ia claimed to 
time it takeyy 
latest of 
Tt con 
"The pad 
shuts off 
rn the correct 
cached, thus preventing over- 
heating and x 


Current 
from | light 
rocket pres 


‘To press the trousers, the heating pad 
is dampened evenly on both sides with 
moist rag. Then one log of the trousers in 
spread out, smoothed and stretched on the 
‘base so that the cuffs extend over the edge. 
‘The pad then is placed over the log and 
tthe second leg is placed on the pad. Over 
all the top is laid and fastened by clamps. 
Finally, the current is turned on. 

It i claimed that only 12 minutes are 
required to presa light summer trousers, 
and from 15 to 20 minutes for heavier 
trousers. ‘The cost of one pressing in said 


turned nor 

Pushed out by an unwelcome intruder. 
‘The guard is made in two models—one 

that can be opened and detached, the 

other permanently closed, requiring re- 

moval of the knob to detach the guard. 


‘To TELL whether fabric contains sizing 
to improve its appearance, boil a piece of, 
the goods. This brings out the sizing. 
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Five-Ton Tractor Tows 160-Ton Railway Mail Car 


FIVE-TON endless tread tractor 

coaxed a 160-ton mail 400 
feet of temporary track from tHetmald line 
of the Chicago & Alton Railway 


Would Dye Motor Gasoline 
Red for Safety 


FOLLOWING a study of the hazards of 
gasoline, the United States Bureau of 
Mines has suggested that all motor gaso- 
ine should be colored red as a safety 
‘measure against mistaking it for water, 
kerosene, or other colorless liquids. 

‘The Bureau has found that one ounce of 
dye is sufficient to color 1000 gallons of 
‘gasoline, 


Midget Vacuum Cleaner 


Is Clothes 
THREE-POU 
that ean hand, 
hhas been in 3, lint, 
and rave stings, 
ay iors, upholstered furni- 


‘surfaces inaccessible to 
cleaner. A stiff brush 
is provided for cleaning bil- 
» walls, and other solid, flat 


‘The device collects dirt and is emptied 
like the usual cleaner. It is suid to exert 
ample suction for any of the purposes 
enumerated. 


imple Home Shower 
Is Easily 


rear of the car and the powerful tractor 
tugged alongside, pulling the heavy car 
like a tugboat towing an ocean liner into 
its waiting dock. 


CG tte Lighter Uses 
‘Spark and Benzine 


cigarette 
lighter. The 
tipped cylinder 
shown in . the 
righthand holds 
‘a wick and ben- 
zine. When a 
light is desired, 
the tip is 
touched to two 
metal strigs 


the faye” A. 
the Wt 
Tat the tip of the cylinder. 


Fume Masks for Painters 


ESPIRATORS and rubber gloves are 
being adopted in England to protect 
painters from lead poisoning and other ills 
to which they are otherwise exposed in 
working with paints and varnished, 
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Lantern Light Is Bait for Fishes 


ON, CALM nights along the shores of 
the Mediterranean, fishermen often 


water. It is designed to attract the mil- 
ions of small fish and marine animals that 
infest the waters of certain regions, to 
illumine them so that they may be ob- 
served and studied in their native haunts, 
Tt works the same as the old-fashioned 
tern but, of course, is more efficient. 

‘The lamp consists’ of a six-sided box 
with six windows. ‘This box is about 18 
inches high and is suspended from a cir- 
cular float 2714 inches in diameter. On 
top of the lantern is mounted an acetylene 
gas generator, from 


[Light from the Hosting lantern attracts the fhe 


which the gas is con- 
ducted to a burner tip 
near the bottom of 
the box. 

‘Two boats holding 
a net between them 
can surround the space 
in which the lantern 
floats and capture all 
the fishes, large and 
small, that have been 
attracted by the light. 
It is posible also to 
float the lantern near 
the shore and attract 
the fishes that remain 
near the beaches. In 
this way a dragnet can 
bbe used to haul the fish 
ashore. 

The use of acetylene 
isespecially advantage- 
fous because water is 
the element that pro- 
duces the gas. ‘Thus, 
‘even if the generator is, 
completely submerged, 
it will cause no harm. 
Instead of using a cork 
‘buoy the float may be 
built of metal, making 
the air chamber water- 
tight. 

"The apparatus, it is 
said, can be | used 
for both scientific and 
commercial purposes. 


‘Speeding Machinery Made 


to Appear Motionless 

[ACHINERY sy ingly many thou- 

sand revolut jute, can be 

ade to seem motlaglns tf to appear to 

Berane at any Weare seed, i 
ele 


claimed, by a new observation 
instrument the ‘rotostat. High 
speeds are t to yield to mechan- 


fice isconnected with a light 
vd two Knobs are turned until the 
under observation appears 
x moving at the speed desired 
er, A lamp and reflector 
‘on an adjustable standard 
‘machine, 
in timing of interlocking parta, 
interference, deformation of 
parts under centrifugal stresses, and speed, 
Variations are said to be revealed clearly 
by the instrument, . 
‘The photograph above shows an” ob- 
server studying the operation of a magnet 
‘wire insulating machine that is applying « 
double cover of silk to copper wire at a 
speed of 4000 r.p.m, He sees each wrap 
of silk as it is wound on the wire. 


How to Photograph Panorama with 


MOST amateur photographers wil be 
surprised to learn that exgplient 
Panoramas can be photographed wfth an 
ordinary camera, ‘The remarkab 
picture below is striking evidence th\t 
feat is possible 

Tt was taken from the top of 
tower with a 21% by 916 folding 


match, attesting the astonishi 
of the method. 


‘To take similar pictures you need, be- 
‘camera, only a stationary tripod 
ler gpjoct upon which the cam- 
idly while being per- 
from side to side. ‘The 
telescopic tripod is ideal for 
ssince the thumbscrew may 
allowing circular motion 
‘till holding the eamerg firmly. 
When the camera is in position, take 
‘an exposure of one extremity of the pano- 
rama desired, Now swing the camera, 
not the tripod, toward the center of the 


Ordinary Camera 


panorama, allowing tiny ifrip of the 
previous view to show in the view finder. 
Change the plate or film and make 
other “exposure. 

Succeeding sections of the panorama 
are made similarly. 

‘The films may be cut and matched 
when dry or separate prints can be made. 
For ordinary pictures, the regular stop 
and snapshot one fiftieth of a second ex- 
posure is sufficient, In views like the 
‘one below, it is best to use the ‘smallest 
stop and short time exposure, 
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e Invents ‘‘Lazy Tongs” 
to Hold Heavy Tools 
*T.o AID workmen in iting and eary- 
ing heavy tools and other obje 
Simon Lake, noted jfven| 

Fines, has devisod wot 


From the short end is hung a weight 
sulficient to balance a cement gun, rivet- 
ing hammer, air or rock drill, or whatever 


eCity. The pictures 
Tocing tested ina ‘eld at 
1 N. J. 
1k” will consist of three parallel 
‘Biman Lae, fas platforms running at three, six, and nine 
Sine ate, fomene mst cite’: allen an hour respectively.” It will run in 
a roc oo Lay Lie 
4 ‘Stationary platform at each, termin 
heavy, tool may be attached to tipo the three-alle-an-hour platform, 
end,” The effect fe that a tool that actu: [PO the |threemile-ap-hour platform, 
Ally'woigha 60 oF 60 pounds seems to Moat {0m this fo the sixmile plaform and 
relieving the workman of the An electromagnetic power plant operates 
‘effort of supporting it. ‘uate, 
tanabiity ofthe device and the ; 


P euisiuinese et coro | 4 Seffinressea Air Drives 
7 ts lidget Power Shovel 


COMPRESSED-AIR, 


AmroMang ey 
perfected, are phen 
of a car as it approdel upon specially, designed ball bearing. 
‘The swinging engine is vertically mounted 
‘and swings the shovel through a complete 
circle. No clut 

being reversible runt 

sed arlfe, can be ‘equipped with the speed and controlled by operating levers, 
vention, itis said. 


Realistic Ocean Bri 
from Vacuum /fleaner) 
CEAN b or 


driving belt 
joved and a sponge soaked in salt 
placed in the suction end. The 

breezes is heightened by 
placing the converted vacuum cleaner in 
fan open window. 


‘A. New preparation to prevent clouding 
‘of auto windshields, perfected by the 
Navy Department, consists of a sodium 
salt of sulphonated rapeseed oil, with an 
‘excess of caustic soda and a small amount 
‘of waterglass, glycerin, and engine oil. 


‘Weight of car on runway opens doors 
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of U.S. Destroyers Rust in Navy Yard 


‘HIS remarkable view of the League million dollars each, lie huddled along the battleships, a number of Engle boats 
Island Navy Yard, Philadelphia, Pa., docks like sardines, gnawed by the ele- and other wartime auxiliary eraft. The 
shows how more than 100 destroyers, ments. government has advertised many of them 
built by Uncle Sam at a cost of about a —-Rusting beside them is a row of nine for sale. Those not sold will be serapped. 


Builds Novel Diying Suit 
from OI 
MPROVISING 
from an 
boil 
length of heaf 
beer pump, Walter Merwin, of Perth Am- 


scrapped. The inventor 

ay oe ee Simplify Fifgering 
smal and that ‘his [WE keyboard of fe modern plano is 

Homemade outfit i safe enough for him, an unaltered heqtage from the instru- 


‘AKING dictation frm 
in one of the new ex 
stenographer in 


= Seeks ee 
trarfsmith The Stoehr, pra{éssor of bacteriology at Mt. 
words elf the stenographer, who » New York. He has 
transcribe them—a method that saves \tific keyboard, with 


hours of finger exercises. He 


ly vi 

Fooard and the conventional one 
is the Whorter length of the black keys. 
‘These do not extend all the way back to 
the fallboard, as in other keyboards, and 
the white keys widen to full width again 
behind them, This makes available a 


‘The new keyboard can be installed in a 
iano in a day, without struc- 
the instrument, the in- 


Radio Tubes for Autos 


Ae he ute Mersin ¢ HE automobile engineer has “added 
five ntecrseg the vacuum tube, the miracle worker 
Se ae of radio, to motor-car equipment. 


‘With vacuum tubes to control the igni- 
tion, the timing of the spark and its dura- 
tion’ is said to be controlled accurately 
Eicincta esas: Without the usual complicated adjust- 
Grutbe tating Noe «ents necessary with present types of 
Siso the window cut generators and interrupters, and without 
Wendeotthealdboicr constant adjustment to counteract the 
effects of wear and tear on interrupter 
eontacts and mechanism. 


Operated by P 


N_INVENTIV} 
devised an 
keep the milk jn fis 


ingoet\ that int 


tabove the ofp while the milking is in prog- 
rows. To Pour his pail of mille into ti 

an, the miller simply steps on a pedal, 
Indicated by the arrow, which swings the 


lid upward and backward. 


Handy Reamer Cuts “Cake” 
from the Old Pipe 


y WO the 
ida of smok- 


crs, taint than Smproves the 
taste of joke, this augerlike 
cleaner ‘out the charred 

fe reamer is inserted 


Vand slowly turned, scrap- 
ing out the cake easily. 

‘Most pipes are boiled in oil before they 
are finished, to prevent to some extent 
the formation of eake. 
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Towa Boy Drives Midget 
Electric Auto 


EARLY every small boy has dreamed 
‘of owning a real automobile—one 

that really runs by itself. For the six- 
year-old son of Ralph Frick, of Burlington, 
Ia, this dream has come true. His father 
hhas built him 2 midget electric car that 
makes 12 miles an hour on the level, 
automatic brakes, disk wheels, and 
starter, and weighs 70 pounds. 

At a state fair this 
23¢ton brougham, 
in front of t 
Yet, for all its per, anc 
sembl: 
embs 

Elect y@ gower is generated from a four- 
cell bathe under the hood, which runs 
the car 20 miles without ‘need of re 
charging. Under the seat and connected 
with the rear axle is a self-starter. An 
electric spring shut-olf accelerator ad- 
justs the power and speed, and a reverse 
‘switeh changes the dirce- 
tion of the current for 
backing. Automstic 


brakes and an emergency brake are pro- 
vided. 

To start, the child places his foot on 
the self-starter button, transmitting pow. 
‘er to the driving apparatus on the rear 


axle. When the foot is removed, the 
power instantly is shut off and the auto- 
matic brakes are applied. ‘The back 
wheels immediately lock, so that even on 
a hill the ear stops, 


Horse Dines in Comfort 
from New Nose Bag 


fost afMexasperatingly large portion 
is outs.” The new bag has a reservoir 
‘on each side, from which the feed drops 
into the nose portion as this container is 
emptied. ‘The roominess of the bag per- 
mits the entry of plenty of air for the 
horse to breathe, 

‘The Women's League for Animals is 
responsible for the perfection of the bag 
‘and is urging its universal 


Govenxarext hunters now use catnip to 
lure bobeats and mountain Hons into 
traps. 


Disk Plow Designed to Bi 


POSSIBLE solution of the plowing .‘h 


AA robiem on hard ground ta sean i 
the invention st Ban Sond, Callas a 
fie mulch polverianr Phe 

machine tha exis in the 
fits of 

ot onrton 


Ihe plows speed, 
fand revolve 250 


times a minute, 
‘They cut into the 
ground from two 


to 12 inches, and 
‘are raised or low- 
ered according to 
the depth of cut 
desired. The 
disks may be from 
16 to 24 inches in 
dinmeter. 


Hard Ground 


line engine mounted on 

ve the disks. It is drawn 

fa horse, but with a univer 

ichment, a tractor may be 
the pure 


powe. 

Belts and a counter: 
shaft transmitpowerfrom 
the engine to the disks, 


‘The _pulverizer 
is driven by a13}¢- 


Radio Watch Sets Itself by 
Time Signals 


RADIO watch apparatus that auto- 
matically seta the hands each noon 
when radt signals are broadcast, 
has been int by Lt. John Iseman, of 

the United Navy, shown above. 
‘The outfit consists of a miniature radio 
receling sapwith a fixed wave length of 
455 }xed cartridge detector, and 
a “self 1g coherer” that closes the 
cizeuit between a small storage battery in 
id a sensitive relay ingeniously 


‘as the number of dots that are 
during the five-minute period 


f, until the soap mechanism for 
the hands—as in a stopwatch—is 
reledbet! and the hands snap to noon. 
‘A tiny aerial, 30 fect of goldeplated 
wiro, in within the case of the set) 


Crystal Set Is an Asl 


BUSY radio fan, 
too crowded to gi 

fan ash holdes a 
quered the pobl 
two. 

‘This little 
detector and 
atop of whid 


tru 

specially” wound coil, 
the ash receiver 
th a light socket 
n aofial 
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New York Police 


Broadcasting 


IVALING the 
elaborate broad 


ing 
United States, Ne 
headquarters station 

of the law. 


of all casualties, thus 
‘of calls to the police from 
Fends and relatives. 

not in use for such purposes or 
in interdepartment communica 
tion, the station will broadcast concerts 
by the Police Department band, lectures 
bearing on matters of civic interest, and 


ing station in police headquarters 


ple Clamp Takes Place 
of Lightning Switcl 


Listening in with the ashtray receiver 


“The wingnut makes « strong connection 


radio outfit, many radio owners choose to 
take the extra precaution of connecting in 
2 lightning switch so that they may be 
certain of a positive connection between 
the aerial and the ground. 

A simply constructed clamp that meets 
this need while obviating the standard 
lightning switch, is shown in the illustra 
tion above. Connection is made by 
slipping the slotted member into the pro- 
jecting screw of the other member and 
tightening down with the wingnut. The 
bayonet joint makes a strong connection. 


of Yydio atmplification, permit- 
2 loudspeaking horn, 


Lubricating Switchpoints 


LITTLE vaseline rubbed lightly on 

the switchpoints of the radio receiver 
will make the arm slide easily over the 
points and obviate any chance of friction 
‘wearing down the points. 


New Variable C 
HE Intest wrinkle in_v 


denser construc 
France. Every radio, 
the standard type of 
which the change of 
plished by 
Presented t 

In the 
principle 


intral knob, connected with 
rts by a linkage system, is 
turned, the distances between the two 
sets of plates is varied, thereby chan 

the instrument. 
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Secrecy in Directed Radio 


a 


By Jack Binns 


America's Most Popular Writer 
‘on Radio 


FEW weeks ago Signor Marconi 

‘announced that —radiotelephs 

communication had been 
ished between England and the 
Inlands—over a distance of about 20 
miles.” While on the face of it there 
nothing extraordinary in this state 
it encompassed an achievement of 
‘mendous importance in world communi- 
eation; for the long-distance messages 
were directed to a specified point under 
conditions that practically insured secrecy 
from all radio receivers except the one for 
which the messages were intended, 


The ‘Radio Searchlight” 


‘The success of this long-distance test 
‘was the result of Marconi's continued ex- 
periments with the “radio searchlight,’ 
by means of which he focuses radio waves 
ina powerful beam in a definite direction. 
Direction of the waves is accomplished by 
‘means of an antenna reflector that throws 
‘a beam of radio waves in much the same 
‘manner that a hand mirror throws a beam 
‘of light waves. 

In conjunetion with other experiments 
along similar lines, Marconi's announce- 
ment would seem ‘to indicate that com- 
mercially practical application of secret 
radio is not far distant. 

Recent experiments to achieve com- 
plete secrecy have followed three distinct 
ines, as follows: 

1, Reflected waves of tremendously 
high frequency, directed as a radio beam 
‘toward a specified point. 


2. Obtaining secrecy by means of sup- 
Dreaing the carrier wave and one ofthe 


iment is being 
‘and British experi 
ith him, while the 
are being pursued 
by American éxperimenters. By astrange 
coincidence, the first two offer the ad- 
vantage of requiring less power than is 
normally necessary to cover a specified 
distance. 

‘The success of Signor Marconi's reflec 
tion method depends upon a principle 
made practical by the development of the 
vacuum tube and the super-heterodyne 
receiver. There is a certain romance 
about this system, for it was the very first, 
employed by Marconi in the late '90's 
‘when he startled the world by communi- 
cating between two points without the 
aid of connecting wires. 


Almost Missed Broadcasting Marcels 


Experiments previous to his own had 
determined the fact that reflection of 
electromagnetic waves was just as feasible 
fas the reflection of light waves. With 
this in mind, Mareoni set about to de- 
velop such reflectors, employing them at 
the transmitting and receiving ends of his, 
apparatus. By doing so, he almost missed 
‘the wonderful possibilities that radio 
‘opened by its very ability to broadcast in 
every direction, without which communi 
cation between ships would have been 
utterly impossible. But the crude appa- 


in thore early days precluded 
ment of reflected waves. - AB & 
‘eon turned his energy to per~ 
nnd ship communication. 
before the war, however, 


short waves where the frequencies 
run above the 100,000,000 a 

At first he used’ spark 
iters, and achieved some slight 


the oscillating vacuum-tube cir- 
cuit was discoveced. 


Great Progress in Radio Reflection 


Tremendous strides in the reflected- 
wave system of communication in the 
past two years have been made possible 
by the regenerative eireuit and the super- 
heterodyne principle. ‘The former is used 
fn transmission and the latter in recep 
tion. The system of reflection, however, 
is Marconi’s own, developed by him and 
his assistants, ehief of whom is C. 8, 
Franklin, a prominent British radio en- 
incer. 

Secrecy in reflected waves lies in the 
fact that the waves, instead of being 
‘broadcast in every direction, are concen= 
trated in a single beam by’ suitable re- 
flectors, then shot forward in a direct line 
‘between the transmitter and the receiving. 
apparatus. Naturally such a beam is gov~ 
emed by the laws that govern reflected 
light beams—the farther it travels from 
the producing source, the more the beam 

‘Only a receiver that is in the path of 
this reflected beam can intercept the 
message it carries, Even then, the 


n 


receiver must be espe 
cially designed to respond 
to such terrific frequen 
cies, 

‘Marconi’s recent suc- 
cesses over vast dis- 
tances with this system 
hhave been achieved by 
painstaking development 
of the antenna system 
tused with the receiving 
apparatus. He found 
that if at the receiving end he used a radio 
mirror that was a replica of the one em- 
ployed at the transtnitting station, signal 
strength was increased materially and 
treater distances could be obtained. 

Perhaps there is an analogy between the 
radio reflector and the gigantic reflector 
mirrors used in, large astronomical ob- 
servatories to pick up and concentrate 
the weak light-wave energy received from 
distant stars, which could not be seen by 
the unaided’ human eye, ‘The ordinary 
radio receiver in this case could be likened 
to the unaided eye, while Marconi's re- 
ceiving apparatus would correspond to 
the giant reflectors, 


A Second Method for Secrecy 


In my opinion, the second system T 
have mentioned—that of obtaining 
‘recy by suppressing the earrier wave aud 
one of the side bands—offers even 
possibilities with fewer drawbacks. QR 
ception in this ease can be obtained & 
with 1 receiver equipped to provide 


‘of channels for communication. 
particularly valuable considerati 
‘commercial transatlantic eo 
In such transmission 
available; and sin 
fence between any 
is very small, the 
available is very small. 
‘As an illustration, suppose we take a 
'5000-meter wave (the one that has been 
‘used in the actual experiments). 


0 


Teceiver, yet the speech so received is 
‘more or less distorted, assuring a certain 
measure of secrecy. 

While experiments with the system 
have been restricted to transoceanic com- 
munication on fairly long waves, there is 
no reason why they should not be applied 
to telephone communication across land 
spaces with small power and on short 
waves, along the lines that govern ama- 
teur gadictelephone transmission. The 


ARE yoNgetting the most out 
of you radio receiver? Or 


ducted from the huge radio transmitting 
station at Rocky Point, L. I., where high- 
powered water-cooled vacuum-tube am- 
plifiers are employed. 

‘The transmitting apparatus consists of 
two modulators, two filters (which elimi- 
nate the carrier and one side band), and 
three amplifiers. After the filtration has 
been completed, the output is passed 
through the first amplifier with a power 
rating of 750 watts, then through the 
second, which has a power of 15 kilo- 
watts, and finally through an amplifier 


‘with a power of 150 kilo- 
watts, which has been 
found sufficient to trans- 
mit signals across the 
‘Atlantic in daylight. An 
idea of the tremendous 
amount of this power 
can be obtained by con 
ssidering that in the aver~ 
age first - class radio 
broadcasting station, 
only one half of a kilor 
watt is employed for radiation purposes, 
In transatlantic tests during the past 
Year, interesting data was obtained, From 
‘experience with transatlantic radiotele- 
graph work, it was expected that daylight 
reception would be more difficult than 
the night transmissions. ‘This was verified 
by actual experience. 
were made every hour of the day 
for a period of 12 months, and a careful 
record made of the signal strength, as 
‘compared with the strength of interfering 
tie, ‘The results ob- 
tained were then plotted on curves, 50 
that it was possible to get a clear idea of 
conditions, 


New Facts about Reception 


It was found generally that reception 
in the winter months in England was best 
just before daybreak. Strangely enough, 
itwas found that in the summer months 
the best reception occurred a few hours 
after daybreak in England, 

One of the interesting points brought 
out by the experiments is the fact 
reception is neither very good nor very 
‘bad during the three hours when business 
is in full swing both in London and New 
York City. ‘This occurs between the 
hours of nine o'clock in the morning and 
noon, New York time. 

Reception is accomplished with a spe- 
cially designed super-heterodyne receiver 
with which a local oscillator is connected 
for the purpose of supplying the frequency 
corresponding to that of the missing 
carrier wave. The key to the whole sy 
tem is the missing frequency that must be 
Produced locally in order to obtain satistuc- 

tory and undistorted reception, 


Such a wave has a frequency of 
{60,000 cycles a second. A wave 
‘of 6000 meters has a frequency 
‘of 50,000 cycles a second. ‘Thus, 
while there is a difference of 1000 
meters between these two waves, 
the frequency difference is only 
10,000 eycles. ‘This means that 
if both of the carrier waves and 
their side bands were radiated at 
the same time, the lower side 
band of one wave would inter- 
fere with the upper side band of 
the other. 


Prevents Interference 


‘The system of suppressing the 
carrier wave and one side hand 
‘would prevent such interference. 
In addition, there is the added 
‘advantage of secrecy obtained 
by the absence of the carrier and 


“Scrambling” Messages 


‘The third system mentioned 
‘at the beginning of this article is 
that of “scrambling” the mes- 
sage that is being transmitted, 
It is based on the idea of deliber- 
ately distorting speech in the 
modulating system before the 
Yoice currents are impressed on 
the transmitter. A receiving set 
designed to pick up the messages 
‘would respond to the distorted 
‘Yocal frequencies, make the nec- 
essary allowances and reproduce 
perfectly understandable words, 

Should this system prove suc- 
cessful eventually, it could be 
applied readily to either of the 
other two aystems described. In 
fact, there is no reason why all 
three systems should not be 


‘one of the side bands. Of course, 
absolute secrecy has not yet been 
attained by this method. Tt is 
possible to receive such signals 
on any oscillating regenerative 


merged—when they have com- 
pletely passed out of the experi- 
mental stage—into one abso- 
lutely accurate system of secret 
communication. 
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How to Build a Neutrodyne Set 


The Most Authoritative Article on the Subject Ever Published 


Approved by Professor Louis A. Hazeltine, Inventor of the Circuit 


By J. F. Dreyer, Jr. 
Enginoor of the Hazeltige 
Research Corporation 


HE chiet advantages 
Haseltine’s neutrodyg 
great amplification 


{ Brofesor! 


another and of the filament rheo- 
stat settings. This mak 

sible to repeat the identi 
‘settings night after night for any 
particular station. 

‘The purpose of this article is to 
describe, for the radio enthusiast 
who prefers to build his own set, 
how to construct a standard 
five-tube neutrodyne receiver, 
using the standard units. The 
parts required are as follows 
(gee Fig. 1): 


‘The neutrodyne receiver is not 
the easiest type for the home 
worker to build. This fact 
will, however, probably make 
the’ enthusiastic worker more 
anxious to try his hand at it. 

‘The arrangement and spacings 
of the various parts are extremely. 
important, so much so that a1 
divergence from the one sug- 
gested is likely to give great 
trouble to the experimenter. 

Figure 1 gives the panel 
layout and a top view of the 
receiver. ‘The different parts 
referred to in the list of ma- 
terials are lettered, and the 
points where electrical connec- 
tions are made are numbered 
or letterel. A good way to 
proceed in the asoombly is as 
follows: 

‘Mark off the panel on the back 
with a seriber, and drill clearance 
holes for the shafts of the three 


(Continued on poge 146) 
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for the Housewife’s Workrooms 


Your Home Garden— 
How to/Make It Pay 


An Expert Telfs the Secrets of Scientific 
Vegetable Planting and Cultivation 


By Ernest Bad 
the garden with high plants or with fences 
JROBABLY no mf has gg ad- to break the force of the wind, 


cold usually can be obtained by screening 


herents than gardfning. few per- Since most amateur gardeners have no 
sons who have # plot of ground large plot at their disposal, intensive 


wvailable fail to cultivaat, for there is a iv ity. All 
range thrill in watching you 
planted grow to matunef and much 


Pecrareble, heglthf ¢ : He be oe 
rived from worifing @iefoil. ‘There is an gin is 
immense aout op Maton In A Time-Table for Planting Vegetables 
producing good frops aftf supplying fres 
vegetables for yur table, It is a satis- head Lk hd ERLANG HROSTS 
te can ig = 
ER 
staple Alabama, |Feb. and Mar. and Apr. |Feb. 

fone: fied od Age fe 

es at Are Satay fa 

Sar fees tog’ << filrto Ape’. far 0 

SHE: Nortnera: Jarno foe ela: 

lrades ge ge May Ite May Ye [A 

If the land you intend to use for your | Belawsre'" apr: wot My. May lave 
garden has not been under cultivation | Florda Givik Junto ren. at ae 
ele tery sinnee Bom Meas L ia. cog pd iiss} Bar aod fo -Bie. 

ly there until you have destroy a swe oie: 
ihe sell nthe sal by spring the | eee et ne Mea 
ground lightly with lime, This also loos- | Hama, :: te Mar “and Apr My. [hor 
na the earth, permitting you to work it] Featan. fe ar. fae eid i fe 
more easily. bce feate Mand ine. 

‘Spade up the ground thoroughly, work- Bre as bas oe ee he 
ing ‘the lime into the soil. ‘Then add tees 4 fs 
table manure for fertlise, mixing this Mey i igag ate Maa snk Jue May 
in thoroughly. Be sure that the manure ee rf a. 
is well-rotted, since fresh manure is use- Myre (ime gece Mar 
less for fertilizing. Also, do not use such | Nebraska: -°< |ape, and Mav. ho le 
commercial fertilizers as are especially 3 ‘id ne [ny 13 
prepared for the peculiar needs of the = hy fered pid May acct 3 reat 
professional farmer, for they are not suited tod ently: May)Mud Meo: and June: [Ape: 10 
tothe home garden. Stones, of Ke A Ma dame i: 3 
course, should be removed while legis a Si ue ay 
‘the bed is being worked. When ogi ase Stay at fe ae 14 
‘the ground has been smoothed rand Apr. Ae, oad Mage 15 
off with a rake, ohne Ras Me oe ae 2 
it in ready for ‘i a ia te My Sin Tae Ae 
planting. If the ‘Rogan tay ate Stay Le 
land has not oi ge I. 
been idle for ES a ae 
any’ length of sot at Shy ent ane Aw 
tie, the we ot ie Se 
lime is not nee- a Ae 3 Nr. 
sary inthe ed ge eee a ce 
Preparation of Wjene iN 


the bed. 


5 
2 
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Remember that most 5 igo Zum samo ve 
vegetable plants have Tider ‘the last of the frosts are over, are: ms 
their origin in warm coun- , cantlnenes Catcrise, Cater, Corn Salad Creer Endive Wale Rohl 


tries. Consequently they 
fare not hardy, and they 
‘cannot withstand extreme 
climatic changes. The gar- 
den, then, should be lo 


cated, if possible, in a 
warm, protected plice— 


‘hat admits both light If you are setting out a backyard vege- 
sedate. Land ‘with = e table garden this spring, cut out th 
southern exposure makes table and tack it up where you can use 
the ideal location for a it for handy reference. 


garden, Protection for the 
Plants from the wind and 


available land must be under 
cultivation continuously dur- 
ing the gardening season if a 
maximum yield of crops is 
expected. ‘This effect usually 
is obtained in a small garden 
by sowing the seeds of plants 
that do not come to maturity 
until the fall in beds that 
already have yielded a crop 
of early vegetables. 


Intensive Planting 


It is quite feasible to sow 
early and late vegetables to- 
gether in the same bed. The 
early vegetables develop so 
rapidly that they can be har- 
vested before the late vege 
tables have begun to develop. 

The rotation of crops, 80 
necessary in large farming 
operations, is even. more im 
portant in the small garden, 
‘That is, the same beds must 
not be planted for the same 
crops year after year. Difer= 

nt plants absorb different 
elements from the 

Process of growth, 
Virtually impossible to re 
place these elements by fer~ 
tillzing. You eannot increase 
the yield of your garden by 
planting thickly. A given 
‘urea of ground can produce 
plants only up to a certain 
Aimit, and crowding the plants 
will cause them to die. 

Owing to climatic differ- 
‘ences in various sections of a 
country as large as th 
‘United States, it is impossib! 
to Iay down any hard and 
fast rule as to the proper 
time for starting your garden. 
You should wait, of course, 
until you are certain that the 
front in out of the ground, and you should 
delay planting until the soil is well pre- 
pared. Sowing the seeds a few days late 
is preferable to. losing your crop because 
the seeds have been placed in poorly pre 
pared soil. A sandy soil, which heats 
more quickly, permitting heat to reach 
the roots more readily, can be sowed 
earlier than a clay soil. 

Begin planning your garden early in the 
year, deciding definitely on the location 
of the various plants und drawing a dia- 
gram of the land you intend to cul 
‘This will avoid loss of valuable time 
when you are ready to sow. 


An Early Start with Hotbeds 


Hard seeds will germinate more 
quickly if they are soaked in warm 
water—about 120” F.—for about 12 
hours before planting. The planting, 
however, should follow immediately 
the soaking of the seeds. 

‘A hotbed for the cultivation of 
seedlings will enable you to start 
certain vegetables as early as Feb- 
ruary or March. If you ean obtain a 
few old windows, you can make an 
excellent hotbed by constructing box 
frames of 12-inch lumber, using the 
windows as glass covers. These should 
face the south or southwest, with one 


rr emer wate) \ 


The Right Way to Grow Seedlings = 


A bon of vegetable tending ready 
{ibe trenaptanted in the garden 


tend raised s0 that the box slants toward 
the sun at an angle of about 30 degrees, 
Fill the box to the depth of about a foot, 
with decomposing manure. Moisten, pack 
down and cover with four or five inches of 
good soil. Insert a thermometer about 
two inches in the soil, and, when the tem- 
perature has risen and then fallen to 90 
degrees (which will be in from five days 
to two weeks), the hotbed is ready for 
planting. Hotbeds should be watered 
and ventilated every day and their glass 
coverings should be raised to prevent the 


Ps 


7 


‘that is produced 
on fair days from 
Tarmnng te plant” Plants 
started in a hotbed, of course, 
‘must be transplanted to the 
‘garden later in the season. 
Regarding the intensive 
cultivation mentioned before, 
the first crop from your gar- 
‘den should ‘consist’ of ‘early 
Wegetables, such as beets, 
Spinach, radishes, and lettuce, 
‘After these have been. har 
vested, say in May’ or June, 
‘the ground from which they 
have been taken may be re- 
planted with late vegetables, 
After i han been thoroughly 
worked and fertilized. Early 
dnd Inte vegetables aiso may 
be. planted together fairy 
early in the season, the late 
varieties being planted be- 
twoen the early rows, 


Watch and Weed 


After watering your garden 
and after-every rain, seo that 
the soil does not crust over 
and crack open. If this oc- 
ccurs, the whole garden should 
‘be thoroughly hoed to loosen 
the soil. ‘This will also give 
‘a splendid opportunity to re- 
move weeds. Weeding, of 
course, should be performed 
regularly, sinee weeds are in~ 
truders ‘and robbers that 
steal from the soll the nour- 
ishment your plants require. 
Little ‘hills or mounds of 
‘soil made with the hoe about 
the lower stems of such planta 
‘as beans, peas, potatoes, cu- 
cumbers, tomatoes, 
kins, eabbags 
sprouts and celery, will pro 
tect the plants from too rapid 
evaporation of the soil moisture, and will 
prevent the cold water from’ hove or 
watering can from injuring the roots. 
In addition, a large number of roots will 
form in these mounds, anchoring the 
plant firmly in the soil and making it 
almost impossible for a strong wind to 
uproot them. Such hills in a row also 
form the sides of shallow troughs that pre- 
vent the water from running off the bed. 
‘The tools required for a small garden 
include a spade, » hoe, a rake, a hand 
‘weeder, and a length of stout cord to 
‘guide you in placing your rows in 
orderly, straight lines. With these, 
a little interest, and intelligent care, 
the most inexperienced gardener will 
achieve astonishing results. 


corhy 
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'T WOULD save trouble and 

expense, wouldn't it, if coal 
could be piped from the mines 
direct to your furnace, just as 
electricity and gas now are 
delivered from central sta- 
tions? Read, in next month's 
issue, about the recent suc- 
cessful experiments with 
“black flour,” the world’s 
newest fuel. 
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New Additions to Car Enjoyment 
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Are YOUR Headlights Dangerous? 


How to Stop the Blinding Glare that Invites Disaster at Night 
By F. A, Platte 


lamp in its socket and 
‘sthe angle at which the 


Instructor, Department 7 i 
of Physics, Columbia Hight beam leaves the 
University lens 


To determine whether 


RASH! the lamps are properly 
I stopped my focused, drive the ear, 

ear, and peered fully loaded, toward a 

back into the night. Two wall or other flat, ve 


cars were locked together 
in the middle of the road. 
T put my motor in re- 
‘verse and backed up to 
them, believing I should 
have to carry some one 
to the hospital; but I 
was relieved to find that 
damage had been done 
‘only to the ears. Each, 
driver was blaming the 
other for the accident, 
‘and it was some time be- 
fore I learned what aetu- 
ally had happened. 
Dazaled by the other's 
glaring headlights, one 
driver had been unable to 
see the road before him, 
‘and had headed his ear 


tical surface and’ stop 
about 75 feet away. A 
shorter distance will 
serve, but it should not 
be less than 25 feet. 


To Test Lights 


Now remove the lenses. 
Cover one lamp and note 
the shape and size of the 
reflection that the other 
casts on the wall. Turn 
the screw or other ad- 
justing device with which 
your lamp is equipped 
‘until you have produced 
the smallest and clearest 
possible reflection on the 


wall. This. reflection, 
directly into. the other. to. be mont "efficient, 
Who was to blame? ‘Theré ld ould he cireular in shape 
ne awe. wa the rier ct A oie That lamp now i In proper fous, By 
ftorance, carelessness, of teach light beam is turning the adjusting screw, you have 
operated the car with glarit be Nee cheat eet moved the lamp backward ‘or forward 
‘ mm leat the tevel of the lamp. nti it has reached the particular point 
Bright Headlights Confuse Drivers gare tuba! in relation to ta reflector that is ealled the 
4. Be sure the lenses are right focus. When the lamp is in this position, 
Every motorist has experienced the side rir i rays of light emerge from it in parallel 
inconvenience nnd worry of night driving fe lamp bulbs of not more ines. "When the lamp bulls in front of 
taunel by approaching care with head than 2t candiepower” the focus, the rayn cross; when in rear) 


6. Examine and ‘test your 
headlights frequently, according 
to directions 0 


lights that throw blinding beams into his 
eyes, If the glare is especially bright, a 
driver virtually loses his 

sense of direction, and, if 
inexperienced, is likely’ to 
‘swerve his car unconsciously 
and to meet disaster. In 
fact, even an experienced 
motorist 

lute security against the 
‘menace of the glaring head 
lights of other ears. 

Gh headlights are 
unnecessary, and they are 
almost as dangerous to the 
‘ear that carries them as to 
the ears that may be passed, 
for, when your headlights 
dazale another motorist, it 
in more than likely that it 
will be your car he will hit. 
So for your own safety you 
should make sure your head- 
lights are properly adjusted. 


Inspect and Adjust 


Periodic inspection and 
adjustment of the head- 
lights are essential to the 
elimination of glare. ‘These 
operations are simple and 
require little time. Two 
things are to be considered 
—the proper location of the 


the rays diverge. In ei 


her ease in which 


fn Pig: 1 the rit 


the telection i at notemntile fomp. tevel 


Fig. 2. Ahead of focus; rays converne 


the lamp is out of focus, the reflection on 
the wall will be a large ring and not a 
‘small, solid round spot. ‘The rays that 
‘compose the upper portion of this large 
ring are the dangerous ones that are pro- 
jected into the eyes of approaching mo- 
torists, Adjust the second lamp in the 
same way. 

Having completed these adjustment 
replace the lenses on the lamps, mal 
ssure that they are right side up. 
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Fig. & Behind focuey rays diverge 


Reeve 


ALE 


seco 


diately the reflections on the wall 


oval in shape. ‘The reflections 
should combine to prod 
reflection. When this igf obtai 


‘Tights should be ak for 
beam. ‘The top of 


the level of the 
height of the 

person. 
car this level should aS 
lower, for whenf geveral 


heavy people enter 
their weight tilts the front 
end. 


Correct Headlight Angle 


Most cars are provided 
with an adjusting device to 
tilt the headlights. If your 
ear is not provided with an 
appliance of this sort, you 
must bend the lamp brack- 
ets until the proper beam 
level is obtained. If when 
you sit in your ear, you can 
ee with reasonable clear- 
ness the head or neck of a 
person standing from 25 to 
76 feet away, the beam cast 
by your lights is too hi 
Either the focus must be 
changed, or the lamp must 
be tilted down. 

In addition to the two 
all-important considerations 
mentioned above, the lights 
ean be improved further by 


‘jars, 
inflation, sir pressure from the 
a the plunger imward against the 


‘The valve cap always should be screwed 
firmly over the valve stem to keep out dirt 
and to provide a secondary seal against 
‘escape of ai. 


pba alfred to foes 


using anti-glare lenses and polishing the 
tol. decors with a sft cloth dipped in pow 


diffusing and deflecting. Diffusing 
nsea resciable ground lass and scatter 
the beam, Deflecting lenses merely take 
those beams that project upward and 
bend them down so that none will rise 
above the lamp level. Although most of 
these devices will accomplish the desired 
purpose, there are some which bend the 
rays down so much that they strike the 
road just in front of the ear. While this 
eliminates glare, it also eliminates a good 
view of the road. 

Another important consideration is 
that the lampa be of proper candlepower. 
‘Too intense a light from the lamp will pro- 
duce too sharp a beam, Even though 
this may not shine directly into the eyes 
of an approaching motorist, it may be 

‘strong enough to cause him 
‘annoyanee. 

If you follow these pre- 
cautions, you will find you 
have an ideal light preceding 
your ear—one that will illa- 
minate objects sufficiently; 
one that will throw its 
brightest rays on your side 
of the road; and sufficiently 
close to the car to see the 
road ahead; one that will 
permit you to view the full 
width of the road for at 
least 200 feet, but with- 
out casting a dangerous 

nt into the eyes of other 


PLUNGER 


Y RUBBER 
PLUG. 


Furthermore, you will be 
spared the annoyance of 
continually turning on and 
— off your dangerous 
SPRING practice 


JN ANOTHER use- 
ful article next 
month, Mr. Platte 
will tell how you can 
get more miles to a 
gallon of gasoline. 


" * Gir * 


Home shine 


Arthur Wakeling, Editor 


‘The foundation of the table top is 
1a base made of four pieces of white- 
wood 34 by 834 in, by 2 ft. 1114 in., 
mitered and doweled together to form 
frame, To one flat under surface 
of this frame is hinged the pair of 
Jonger legs with 134 by 234 in. hinges. 
‘To the rail that connects the other 
two legs is screwed a hinged filling 
piece 3 by 144in. by 2 ft. 7 in. Two 
hinges are fastened to ‘this filing 
piece and also to a heavy block 184 by 
344 in. by 2 ft, 1034 in. ‘This block, 


of the table frame, is notehed out, 

shown in Fig. 8, to permit the en 

of the legs on the other side to enter 
it when they are folded. 

‘The rim of the table is 

made of four pieces 7/16 by 

4 in, by 3 ft., mitered and 

—" doweled. ‘The top and bot- 

tom outside edges of these 

pieces are beaded to give a 

finish corresponding to the 


OLORFUL, picturesque, 
fascinating as is the 
Chinese game tha 

come, under its many aliases, one of 

the leading indoor pastimes’ of the 
country, it is doubly enjoyable when 
played at properly equipped table. 

Many costly sets are being used 

‘on rickety card tables with loose tile 

racks that do neither the game nor 

the set full justice. ‘The table should 
be especially built for the game, with 
convenient racks and counter ‘hold- 

‘ers and a felt-covered playing surface 

for building the wall of tiles; and it 

should have a finish and style to 
match the workmanship and appear- 
nee of the Chinese pieces and beauti- 
ful cabinets in which they are stored. 

Such tables can be purchased for 

prices ranging from $25to$75 or more. 

‘The cost of making them, however, 

is very much less, especially as ex- 

pensive hard woods need not be used. 
‘The table illustrated, which was 
designed by George F. ‘Kaercher, of 

Philadelphia, a furniture factory 


legs. 
he racks, which are fastened to 
Aira, as shown in Figs. 1 and 2, are 
from pieces 15/16 by 15/16 by 
with ends gt from pees 6/16 by 
(Continnl® on page 118) 


illustration (Fig. 1), will fold up and can 
be stored away in a relatively small space, 
|| it is of substantial construction through- 
‘out. Non-folding variations of the same 
{design are equally practical, in which case 
logs of any of the three types shown in 
“Fig. 2 are alternatives for the plainer legs 
iMlustrated in Fig. 1. 

‘The racks for the tiles are fastened to 
the rim of the table. ‘The counter holders 
are semicircular troughs or bins that run |, 
around the edge. Ashtrays are also pro- 
‘vided for the convenience of those who 
like to smoke while playing. { 

The top is 9 ft. square, the overall | 
height is2 ft. 824 in. ‘The legs, like all the 
‘other parts, unless otherwise noted below, 
are maple, oak, or poplar. They are 13¢ 
in. square and two of them are 2ft. 65¢in. 
long, the other two being 2 ft. 434 in. The 
comers of the legs are relieved by being 
beaded, as shown in Fig. 2, but other 
styles have the square legs with the edges 
‘only slightly roundea or plain tapered legs. 

‘The two longer legs are connected by a 
rail 36 by 634 in. by 2 ft. 7 in., to which 

5 ‘each is fastened with three 3-in. dowels. 
ei ‘The two shorter legs are similarly fastened 
Ts SPRL SS toa ral Moby alsin by 2fe Tin. 
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tas Furniture’Salvaged from Old 


t. E. A. McCann 


POSITION was perhaps a little 
kind of 


By 
Y 
‘unusual, though it 
AVA thing ‘that, with variations, is 
likely to happen to many. I took one 
floor of house that was being recon- 
ucted and found therein six bure 
and commodes, all very dilapidated anc 
apparently only’ ft for kindling 
‘They were, however, made of good 
and it struck me that they might: 
verted to my uses, thus saving the! 
of new furniture, which would’ 
likely not be so sujtal id 
would not have the famé tn 
"Two of the chest of dra 
thoroughly with | 


toh drawer I put a slide halfway up to 
take ink and other bottles, rubbers, and 
writing materials, with room below for 
compasses, and other drawing equipment. 
T put easy running exsters on this and 
now have a handy cabinet for my writing 
materi:], which I can either work on or, 
better, draw up to the table. ‘This saves 
‘me a lot of walking about. 

"The bookrack on top is made from a 
piece of packing case with a nice grain, 
stained green. It is just two frames 
about 14 by 10 in. hinged together in 
front, with hinged legs on either side 
‘and a narrow ledge in front. 

‘One of the commodes I made into the 
little Welsh dresser shown by fitting a 
new door on the left and raising the back 
with shelves. I used the posts and panels 

i shelves to carry out 
he sides below. ‘The 


t for the. 
cleaned 
‘sand- 

a bit 


, with a pale blue stripe. 
frenus was a small eawed- 
ighboy. In this I left the lower 
batten and drawer-lide and shifted the 
middle one halfway between. Then, from 
the old drawers, with the addition of some 
spare wood, I 
titioned them 
would take letter folders. 
‘The balance of the space in the top 
‘one was left for a eard index, envelo 


Boys Enjoy Sp 
By Dale R. Van Horn j 


FON in roller skating on 
smooth phvements is 
doubled with this light, 
speedy, one-wheel scooter. 
Carryingit, theskater speeds 
along as fast as he can go. 
‘Then he swings the scooter 
between his legs, sits down 
fon the seat, and, with the knee rest 
‘upon his knees, coasts as far as the 
momentum will carry him. 

‘The materials can, for the most Scooter adds 


part, be salvaged from the scrap pile. immensely to 
‘The hardwood wheel is 4 in. in dia- foie, "etssng 


meter and 1 in, thick. It will have 


another piece with narrow battens to 
keep the plates from slipping. 

This piece I painted to match with the 
same blue stripes, but with the addition 
of designs on the doors and drawer, a 
they looked rather blank. ‘The motif 
below is based on hunting implements, 
because that is where the food is ki 
but on the drawer it is weapons, as a 
warning, because the “near” silver re- 
poses there. With blue and white china, 
ranging from 10 cents a piece to valuable 
Chelsea and Chinese, it looks fine, 

I kept all the furniture short, as the 
cling is not very high. One must always 
think of these things when furnishing. 

‘The handles all through are just cheap 
pierced brass, but I enamelled them blu 
and then rubbed off the high lights with 
a cloth pad so that they have the poly- 
chrome effect. 

“Thus It will be seen that with some in- 
genuity and the aid of simple tools and 
paint or, if you prefer, stain and varnish, 
many apparently worthless pieces of 
furniture ean be made into something 
quite handsome, that will be much nicer, 
at any rate to you, than what you buy 
ready made, and the saving is consider 

Incidentally, ti the basements of most 
apartment houses and many homes may 
be found quantities of dilapidated fur- 
niture that may be had for a smile, per 
bape aided in some cases by «small tip. 


Yo be turned in a Iathe, eut— 
with a keyhole saw, or shaped 
with a chisel after'the stock 
has been mounted ov any re- 
volving spindle. ‘The main 
bar should also be of hard 
‘wood, although thi» is not 
absolutely necessary, and the 
joints should be screwed. 
‘The accompanying illus 
tration shows how the parts 
are assembled, and how each 
is shaped. When painted in 
bright colors and carefully 
finished, this device: will in- 
‘sure any boy many hours of 
happy outdoor sport. 
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FREE — Book on Wood Finishing 


Our book gives complete instruc- 
tions for finishing all wood—hard 
or soft—oldornew. ‘Tells how in- 
expensive soft woods may be fin- 
ished so they are as beautiful and 
artistic as hard wood. Explains 
just what materials to use and how 
to apply them. This book is the 
work of experts—beautifully illus- 
trated in color—gives covering ca- 
pacities—includes color charts, etc. 


We will gladly send 
you a copy of this 
authoritative book 
on Wood Finishing, 
without cost or ob- 
ligation. Just fill 
out and mail the 

coupon below. 


JOHNSON’S 


Johnson's Wood Dye has many uses, for both the 
artisan and amateur. Architects and contractors 
specify it for coloring woodwork and flooring in new 
buildings. Painters and decorators use it with equal 
satisfaction on new and old wood-work of all kinds. 
Housewives delight in it for doing over old furniture 
and for coloring reed and wicker baskets, etc. Manual 
training teachers and pupils use it for finishing their 
models. Upholsterers, furniture repairers and 
cabinet makers find it ‘just the thing” for their work 
—old and new. 


S. C. JOHNSON & SON 


“The Wood Finishing Authorities” 


Wisconsin, U. S. A. 


WOOD DYE 


Johnson's Wood Dye is very easy to apply—it dries 
in four hours and will not rub off or smudge—pene- 
trates deeply, bringing out the beauty of the grain 
without raising it. Made in fifteen popular shades 
all of which may be easily lightened, darkened or 
intermixed. Full directions on every label. 
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How to Construct a Modern Built-In Buffet 


"ANY recently constructed houses 
have built-in buffets, dining al- 
‘oves, bookcases, and the like, 
but the majority of small dwellings have 
none of these conveniences. Perhaps 
nothing in woodworking brings greater 
satisfaction to the home mechanic than 
the building of features of this kind, 
which are well within the 
ability of any man who 
can make good joints in 
wood. 

‘The buffet illustrated is 
‘8 recent design that has 
proved popular in new 
houses. As it stands out 
in the room rather than in 
‘8 recess, it can be built 
into an old house as easily 
as in a new. 

‘The construction is rela- 
tively simple. No elabo- 
rate cabinet work is neces. 
in fact, all the 
Jolnta are nailed except 
‘those in the doors, and the 
doors usually ean be ob- 
tained quite reasonably at 
a sash and door mill, 
‘Wood to mateh the trim 
of the room should be used if the 
Duflet is to be varnished, oF pine or 
any easily obtainable soft wood, if 
it is to be enameled, 

Once the method of building the 
buffet is understood, it is easy to 
‘modify the proportions and design 
to suit any given room. The one 
illustrated isin a large dining- 
room and its proportions are gen- 
erous. top or countershelf is 
2 ft, by 6 ft B in.; the height of the 
buffet proper is 9 ft., and the mirror 
buck extends 1 ft. 6 in, more, 
‘making the total height 4 ft. 6 in. 

‘Tho mirror is the most expensiv 
‘tem, in this case costing $18. The 
lumber cost $14.50, the doors $7, 
and the hardware $2.20. The 
building time was 30 hours, 

Draw on the floor the outline of 
the frame of the buffet, making the 
length 6 ft, 6in., the width 20 in, at 
the ends and 23 in. at the parti- 
tions. The partition lines, are 

spaced 1 {t. 6 in. from each end and 
Ike the end lines are aquared out 
from the wall. Nail cleats on the 
floor 34 in. inside of each end li 
and 34 in, to the side of each parti- | 
tion line, and plumb up lines on the 
wall from these, 

Glue up the counter shelf, ends, 
and partitions, using corrugated 
joint fasteners every 12 in. on the 
under side. While the glue is 
drying, nail on the wall cleats. 
Measure up from the floor 2 ft. 11 
and level across. Nail a 1 in. by 3 in. 
cleat to the wall with i 
being careful that the ends do not project, 
beyond the end plumb lines. Lay off the 
following distances from the top of this 
cleat downward: 4 in, 4 in, 234 
4 in, 214 in, 5} in, 244 in, 544 in, 
Rough 2}4in, cleats are leveled across 
from these points to support the rear 
‘ends of the drawer slides, as shown in the 
perspective illustration of the frame. 


ing a bevel on one half of the width only. 
‘The thinner edges are placed on the 
drawer side. 

Cut the rails between the stiles, getting 
the positions by leveling across from the 
tops of the cleats. Toenail the joints 
with 4 sixpenny finishing nails, as shown, 
and nail in the muntin. 

‘The drawer slides, made of 1 in. by 
3 in, stock, are placed in the center of the 
drawer openings, the upper edges pro- 
jecting above the rails $4 in. Two 


Saran are cut Between the: 
cleat to. prevent. the upper 
from sagging when opened. At 
ik end of each slide nail a block to 
as a drawer bumper so as to 
it strain on the edges of the 
wer fronts. 
Nail 1 by 14 in. shelf cleats to the 
ids and partitions, placing the lower 
sats so that the shelves will project 
34 in, above the bottom rails to form 
Jdoor stops. The upper shelves should be 
1 ft. 6 in, above the lower. 
Counter-shelf cleats are 
ut in as indicated, 
Surface the counter 
shelf, flatten the under 
side where it bears against 
the cleats, cut to a length 
of 6 ft, 8 in., and seribe to 
‘the wall. "Nail securely 
to the cleats, and then cut 
‘and dress the front edge, 
allowing a projection of 1 
in, beyond the stiles and 
ils. In putting on the 


joints accurately and glue 
as well as nail them secure 
Fit the 24in, cove underneat 
then fit the base and shoe. 

‘The mirror frame is mitered. 
Except at the top, where 8-in. stock 
fs used, the frame is 1 by 134 in, 
Before ‘installing. the mirror, paint 
the molding, as the back edge will 
be reflected in the glnss. 

In hanging the doors, be careful 
to allow about 1/16 in. all around 
for clearance if the buffet in to be 
painted. Ifit is to be varnished, 
the clearance may be a little less. 

‘All. the woodwork should be 
carefully seraped and sanded before 
finishing in either varnish or 
enamel, as the least rough spot, 
plane mark, or open joint will show. 

Hardware, other than the hinges 
‘used for hanging the doors, should 
not be put on until the finishing is 


by 16 te, 
all fou se 


Tin. by 14, 
In, by 14 fe, 


“efor counter: 


for drawer 


Tg! fi.raenthing to be ripped 
ce Yor oor and wall le 


TAPE Ti pate mirror 

In ordering, it should be remembered 
‘that surfacing of finished stock reduces 
the actual dimensions 34 in. to 3 in, 
‘below sizes ordered, unless marked “net.” 
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Eveready gives you the right battery 
for every radio use! 


EF‘ Eveteady Radio Battery represents thirty years of battery 
building experience. Each Eveready Battery represents millions 

of dollars invested in men, methods and machinery. Overseeing 
Eveready production is the greatest battery laboratory known to 
science, where every particle of raw material is required to pass 
Eveready'sexacting tests. Toinsure Eveready serviceability, batches of 
Eveready Batteries are constantly being se set aside for performance tests. 
‘And, finally, daily shipments keep dealers supplied with fresh Eveready 
Batteries, packed full of power. 

To be certain of battery satisfaction, insist on Eveready Radio 
Batteries—they last longer. 


~they last longer 
The radio dry cell triumphant 
For economical, story radio, light the filaments of 


your doy call tubes withthe Eveready Dry Call Rado ‘A 
Battery, Will unfailingly cutis any other ae 6 angers curent 

instructions for getting this Economical Eighthy on gaat ha on 
feedioan Ths esos wil ceed yom extecotizns tr economy, ser 


performance. 
Equal to all demands 

Power flows from your “B” Ba refed Shaded 
more 


tiie bates ieanecadarienton 
Eveeaiy’s biggest contribution to ecmomil and, mere 
radio is the Eveready = (Busey, a tiple 
rival batsery, ‘Te wil mule the Jood speaker te 
with a new fullness and naturalness of tone, and save much 
smoney by making the °B” Battery lst ail logs." Connect 
ie with the gis of audio frequency amplifiers and noxce the 
big dierence. Can ale be one a an 
portable sets, and as a “B” Battery booster. 
Beready Rate Botsery No 7yi-—ase it! 


NATIONAL CARBON COMPANY, Inc., New York and San Francisco 
Headquarters for Radio Battery Information 
ANADAAM MATICRAL CARBOM CO, Laie, Py at Of: Tae Oc 


Informative and ecnersavig tne on rao haters AE you hae any rao cy cen te 
SU Gm Mange, Rad Droste Caton Coins 1s Thor Ay Lng hand Ox, 


THE AIR IS FULL OF THINGS YOU SHOULDN'T MISS" 


* RROR in machining. Score in 
finished bore of cylinder casting. 
Mechanic Joseph ‘Dyson. 
Feb. 20, 1922. Reported for inspectior 
and action.” 

Ti venue wae eas geal fo, 
missal of mechanic Dyson. 
studied the methods offi 
carefully and as a result had, 
little lubricant. This ruined 
and he lost his job, 

While most mechanics know 
something about tools for enlarging 
and finishing cylindrical openings 
tind realize that various kinds of 
boring tools are available, there 
are few who have studied boring 

mtly in relation to 

Many machine 
hands are lost when it comes to 
finish boring holes of large diameter 
or in work of unusual character. 

Before starting a boring job, the 
mechanic should analyze the situa~ 
tion and decide on the type of tool 
‘that will give the best results. He 
must then seo that all the cutting 
edges are in good condition. A 
proper holder must be selected so 
that the tool won't slip and gouge 
the work. Lastly, he must make 
sure that the proper kind of lub: 
cant is fed to the cutting edge in sufficient 
‘quantities to insure best results. 

unegernne A dependable 
practice for lathe 
boring is a fixed 
cutter in the tool- 
post of the ros 
aide. "Te must be 
sufficiently long, as 
shown in Fig. 1, to 
make the complete 
bore without abift- 


slits 
sannusTing Scan 


Douce: toce Tox 


) 
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ter, and scale riding will b E 

Instead of holding the Mol rigidly in a 
toolpost, it may be necessary to have it so 
that it can be easily adjusted. For this 
purpose the ad- 
justable boring 
tool shown in Fig. 
2 will be found 
satisfactory. The 
tapered shank fits 

‘either the lathe 
tail spindle or 


the spindle of a vertical or horizontal 
boring machine. A single tool is fastened 
in the swivel by means of setscrews, and 


\justing screws permit adjustment 
of the cutting edge within a limited range. 
‘This type serves as a good all-purpose 
tool and the method of support provides 
the requisite steadiness to prevent chatter. 


Using a Double-Edged Cutter 


Where holes are deep, it is best not to 
attempt any boring with a single tool in a 
long boring bar since excess chatter is sure 
to result. For this purpose, a double- 
edged cutter will be found more satisfac- 
tory. Figure 3 shows a simple type. The 
tools should be set at equal distances from 
tthe center of the bar in order that the op- 
posite cuts will have equal resistances. 
In this way great smoothness can be 
obtained. 

While the long bar usually is used in a 
drilled hole, it will give good results even 
in a pipe having hard seale. Since the 
cutting edzes are balanced, there will be 
no tendency to ride the scale. For this 
Teason the edges can be ground to the 
usual taper of a drilling bit. The tool may 
‘be made of one or more pieces, but it must 
bbe possible to move out the tool as wear 
occurs. The wedge method of holding 
the tool in a rectangular slot is both simple 
and dependable, for it holds the tool firmly 
and allows for easy adjustment and re- 
‘moval of the tool for grinding. 


~ 


Having decided upon either a single- or 
double-edged cutter, the mechanic's next 
consideration should be the holder. 
Figure 4 shows four methods in addition 
‘to the wedge method just mentioned that 
fare considered satisfactory in making 
boring-too! holders. 

‘Where additional support is needed, the 
‘upper two holders can be used to advan- 
tage. Here the tool is away from the end 
of the bar and the end can bear in a jig or 
bushing guide. The screw method shown 
below is applicable to cutters at the end 
‘of the boring bar, while the wedge and 
‘screw conjointly are used when finishing 
the extreme end of a bored recess, While 
all of these methods are correct, the selec- 
tion of any one of them depends upon the 
special job that is to bé done. 

Inall holding methods the wedges 
should have very slight tapers and 
the screws should be sufficiently 
large so that there will be no loosen- 
ing or shifting under the cutting 
., Strain, Just a slight shift may pro- 
* duce an ineradicable gouge. 

One of the hardest problems of 
the mechanie is the construction of 
‘a suitable tool for recess boring. To 
bbe successful, it must be made so 
that the tool’ can be expanded and 
also contracted for withdrawal, 
Wedges will serve to open the tool, 
but they will not facilitate the closing, 
with the result that the tool protruds 
as it is withdrawn and a gouge is ma 
in the work. 

Figure 5 shows a tool that has worked 
satisfactorily in recess boring. A central 
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“You Bet 
he'll pass it” 


“Nothing comes back from the Inspector 
after it’s been O. Kayed by this Starrett 
‘Mike.’ But it’s not so surprising at that, 
when you stop to think about it. He uses 
a Starrett himself,” 


STARRETT MICROMETERS 
ARE BETTER 


here’s why— 


EASILY READ—notice the large Barrel and 
the clean-cut, distinct graduations. 

SLEEVE ADJUSTMENT —a recognized tri- 
umph in tool design. Easier and more exact 
than the usual anvil adjustment. 


IMPROVED RATCHET STOP—A wonder- 
ful aid to accurate gauging. 


PERFECTED LOCKING DEVICE — Aslight 
‘turn of the nut locks the spindle firmly, 


STARRETT DESIGN, WORKMANSHIP and 
FINISH — assure you of a Micrometer that is 
not easily sprung, is simple to adjust, and is 
good for years and years of reliably accurate 
service. This Starrett 226 is supplied singly or 
in sets (combinations from 0 to 3 and 0 to 6 
inches) as desired. 


ering ot arg ie tide nie” 
sceuracy in your work jw best ‘assured 
See el Wie een here 
the ‘Starrett Catalog for complete d= 
‘ejetion of every Strelt‘iswmeter 
Rattor Now 2 


THE L. S. STARRETT CO, 
The Wore reset Testa 
Manufacturers of Hochaows Unexcelled 


—E—EEE——SSS—— 


Use Starrett 


Binds Stag handies 


What Remington Steel 
in a Pocket Knife 
Means to Craftsmanship 


‘ANY a man has thought his days for making things 

with a knife were over. Now look at him—happy 
doing ingenious and practical things. All the old knack 
‘has come back—brought to the front again by finding a 
pocket knife that is a real tool for a craftsman. 

‘Thanks to Remington—and Remington's long experience 
in the hardening, tempering and working of steel. 

And more than that—Remington’s ideal of making knives 
upto the exacting standards of the rifle maker, 

See the Remington Knives at your dealer’s—knives for 
fishermen, campers, farmers, mechanics, carpenters,— 
knivesforevery body. Specific Knives for Specific Purposes. 

‘To make sure of getting a Remington see that the name 
‘Remington is stamped on the heel of the blade. 

Write for circular on Remington Carpenter's 
‘and Mechanic's Kaives 


Remington Arms Company, Inc., New York City 
Established 1816 


Remington, 


‘THE AUTHORITY 1» FIRE ARMS, AMMUNITION 40 CUTLERY 
‘Also makers of Remington Cash Registers 


BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MOTTE. 


Ean 


Simplifying a Rush Job in the 
Pattern Shop 


foreman pattern-maker in the United 
States. In his story of a draftsman's 
thoughtlessness, a pattern-maker's in- 
difference, and @ foundryman’s quick 
wit, he shows that common sense and 
cooperation are essential in solving the 


the 
there is a vacant foremanship. It Wf fatal 
for any mechanic to allow his own highly 
specialized work to absorb his interest to 
such an extent that he does not know 
what the previous man has done and 
What the next man ia going to do. 
Recently a striking and, to my mind, 
most interesting example’ of this came 
to my attention. A cast-irondrum had 
broken and the best promise that the 
manufacturer of the machine could offer 


‘The niahed surface at A made the pat> 
tem of tha drum a pulling problem 


for a new part was delivery in about 12 
days. So the mechanical department 
decided to do the job in the company's 
‘own shops. 

‘The broken casting was taken into the 
Grafting room for a drawing to be made. 
With great pains, a draftsman laid out 
the drawing, marking all surfaces to be 
finished as in the original. He completed 
his own little job to Is own satisfaction 
and apparently it was correct in every 
detail. What he did not realize was that 
by a single f or finish mark on the drawing 
he had given the pattern-maker a job that 
would tax his ingenuity to the utmost. 

‘The original casting (Figs. 1, 2, 8, and 
4) bad a finished interior surface (indi- 
cated at A) extending 4 in. up from the 
base, and this “finish” came mighty near 
finishing the pattern-maker. And there 
was no good reason for introducing this 
finish, as no other part fitted into it. The 

(Continued on page 90) 


The Economical Quality Car 


‘When low priced cars came on the market, PRICE 
was the magnet that drew buyers because low price 
made automobiles ible for millions hitherto de- 
barred from the advantages of motor transportation. 


Time and experience have developed the fact that 
purchase price—although an important factor—must 
always be considered in connection with operating 
and maintenance costs. 


Chevrolet prices are not the lowest on the markt, 

jet Chevrolet economical transportation averages 

This average cost considers the pur- 

chase price, interest on investment, depreciation and 
all operating and maintenance costs. 


A detailed comy yvth anyother ca i the low 
priced field will convince you that is the 


best buy because of its superior quality and because 

the porches pce acide fll pepenace 

More than a million Chevrolets are now in use. 

‘Twelve huge are now them at the rate 

of two thourand fve hundred per working, dy. 

Nearly one-half million Chevrolets 

1925--far exceeding in number the sales of any otbet 

quality car. 

Lapierre rage of the 
tamely, an € 

ing, eon 


Ly Sai ampanalpeearane 
Let any one of our seven thousand dealers show you 


cour seven types of cars and explain how easy it is to 
get one and enjoy its use. 


ible back- 
aoe 


Chevrolet Motor Company, Detroit, Mich. 


Division of General Motors Corporation 


efor territe 
"adzquately ‘cover 
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CHOOSE the KEYBOARD 


The New “XC” Corona 


Now you can own a typewriter with a keyboard 
designed for you, personally! Mail the coupon and 
get the facts about this wonderful new machine. 


VELL us the kind of work you do, and 
‘we will show you your own keyboard 
fitted with the very characters you need! 


‘Think of the joy of being able to write 
just what you want to write instead of 
turning out makeshift work with a type- 
writer that lacks the keys you need most. 


Why this machine 
fits your work so well 
rt of ae arc 6 ce 
sikh be ns ena? ee 
Suteoemcesstnesan= 
pets itn 


Teia not a freak machine—nor is it compli 
cated, It ie simply a regular Corona, with 
every modern improvement—with 6 extra, 
characters added to the keyboard. 


Choose your own keyboard 
Do you want full range of fractions? 
You'can have them. Or we ean give you 
chemical or medical symbols mathematical 
Signs and exponents, or a full act of accents 

for foreign lan 


With a machine like this, typewriting be- 
comes a real . You'll do better, 
‘neater work with far less effort. 


And the price is low 
‘Only $55 for this 90-character model, in~ 
cluding the neat carrying case—and with 


1a keyboard of your own selection. (The 
price of the 84-character Coronaisstill $50.) 


It’s a typewriter you'll be proud to own, 

fine-looking machine, and just as good 
it looks! Tt has every Corona conven- 
ence, including the wide carriage, the two- 
color, automatically-reversing ribbon, back 
‘spacer, margin release, etc. 


Proved Durability 
Corona has an cighteen-year record of 
Proved Durability: It le the best type- 
‘trite investment you can make, 


Don’t delay. Mail the coupon and let us 
tell you the address of a Corona store where 
you can see this new machine. There's no 
Feason why you should deny yourself the 
pleasure and the profit of owning a type- 
‘writer that is really adapted to your work. 


CLIP HERE AND MAIL 


Corona Typewrit 
112 Main St., Groton, N.Y. 

Please send me full particulars about the 
New "XC" Corona. No obligation on my part. Also 
address of nearest store. 


jer Company, Inc. 


There i Corona store near 
Jmodel and arrange to Buy’ on, Address. 
thay terma if you desire Ba 

TRE coupon fot fall particular [ee 


Simplifying a Rush Job 


(Continued from page 88) 
original manufacturer naturally wished 
the exposed end of the drum casting to 
revolve true, and the draftsman had un- 
‘thinkingly provided for the same finish, 
‘overlooking the fact that now the great 
thing was to get the drum replaced and 
‘the machine in operation again. 

How often a few strokes of a pencil by 
an unobservant draftsman either can 
simplify or complicate the work of 
pattern-maker, core-maker, molder, and 
machinist. In order to simplity work, the 
draftsman must know general. pattern- 


making, foundry and 

practice; otherwise time, 

material will surely be wasted. 

‘The blueprint was then sent to the 
pattern-maker. He realized —immedi- 


ately that he would have a ring 14 in, 
thick on the interior of the drum, which, 
if made fast to the drum, would’ prc 
into the sand and lock the pattern firmly 


= a le 


rio? 


‘The pattern built in segmental courses 
a cost of much, unnecennary labor 


in the mold. It was too Inte to suggest 
changes in the design, for the work was 
wanted in a hurry. ‘Moreover, he had 
Jearned that his job was making patterns 
and not telling the drafting department 
what to do. 

‘After considerable study, he decided 
to make the ring in segments, loosely 
pinned to the drum pattern. ‘The core- 
‘maker could then draw out the main part 
‘of the pattern and hook on to these seg- 
‘ments and pull them out. ‘The pattern 
was built in this way and sent to the 
foundry. 

‘The core-maker shook his head when 
hhe saw the tusk laid out for him, In his 
estimation the pattern-maker should 
have known better than to have made 
the pattern in this way. It was contrary 
to the best molding practice, Besides, 
how were these little segments to be fished 
out of such a narrow cavity without 
damaging the side walls of the mold? 
‘And how were the walls to be patched if 
they should become torn up? He recog- 
nized it as the style of pattern-making 
known among foundrymen as “passing 
the buck.” 

‘The pattern-maker, not altogether 
certain whether he had done his job cor- 
rectly, was curious about this particular 
casting and later on inquired about it. 
He was shown the finished product—a 
fine casting with the bugbear ring nicely 
in place within. Evidently he had made 
@ good guess, and he patted himself on 
the back. While he did not know much 
‘about foundry practice, he had prepared 
‘2 difficult pattern that WORKED! 

‘anlinued om page 92) 
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When Perfection Depends on Accuracy 


Forty men—soaring 2000 ft. above the earth—miles from a 
repair shop in this monster bird of the air— 

Only their utmost belief in the accuracy of its minutest details 
could lead them to so confidently leave earth behind. Such 
confidence could only come from their knowledge that flawless 
materials, the most skilled workmanship, and the world’s finest 
and most accurate tools entered into its construction. 


Brown & Sharpe Tools, “The Standard of the Mechanical 
World” for accuracy, insure the utmost confidence that the 
result will be mechanical perfection. 


If it's Brown & Sharpe—it must be right. 
Use our Small Tool Catalog as your buying guide. 


Brown & SHARPE Mee. Co. 
Providence, R. L, U.S. A. 


BROWN & SHARPE TOOLS 


“The Standard of the Mechanical World” 
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Power to Pull Anywhere— 
and Speed as Well 


‘The travel range of a GMC Truck, 
equipped with the famous GMC 
Two-Range Transmission, is 
limited only by the traction that 
the road bed affords. 


Provided wheels can get a grip, a 
GMG, fully loaded, will go any- 
where. Mud, sand and grades are 
not obstacles, 


Consider this from the standpoint 
of profitable trucking when 
coupled with the fact that this 
pulling power is produced econom- 
ically and in combination with a 
high road speed. It furnishes the 
reason why GMC trucks are found 
upon the hardest pulling jobs and 
why they operate at a substantial 
profit to their owners. 


Consider this also from the stand- 
point of the opportunity that this 
feature alone affords in the sale of 
GMC trucks. 


Whether you are a truck user or 
whether you are considering trucks 
as a possible business, write today 
for information about GMC. Fill 
out the coupon. There is no 
obligation. 


GENERAL MoToRs TRUCK COMPANY 


Division of General Motors Corporation 


Simplifying a Rush Job 


(Continued from page 90) 
But did it? Certainly not at all as the 
pattern-maker intended. As a matter of 
fact, the molder did not go fishing around 
for ‘the loose segments. He placed the 
pattern on a bottom board, flange down. 
With a drag flask on the board, he 
shoveled molding sand in up to the top 
of the pattern. He next removed the 
dowel pins holding the segments, which 
were on top, and extracted the loose 
pieces from the mold. He placed slab 
| cores, taken from the stock core shelves, 
over 'the circular cavity and continued 
filling in the sand. 
| _ The drag flask finished, the mold was 
| rolled over and was then ready for the 
cope. The cope was made and lifted off, 
| and ‘the pattern was drawn out of the 
| mold, ‘There was nothing to prevent 
this because the segments were out of 
the way. ‘The mold, drag and cope, was 
ated, mended in the usual manner, the 
cope set, and the mold closed. ‘This’ was 


practical molding practice, although the 

pattern-maker had not been aware of it. 
It is thus seen that even though the 

draftsman may complicate a desi 


by using the pattern in a way the pattern 
maker had not intended. One of the 
ireatert drawbacka for the. apprentice 
Pattarn-maer in the acquisition of prac: 
tical knowledge is the “distance” between 
‘the pattern shop and th mundry. 

In Fig. 7 (page 90) the pattern is shown 
all, op in magmonialconmsan, ore 
print ab che flange ond and balance pent 
XC the opposite end.” The. dish Inthe 
flange as well as in the interior of the 
drum is molded in dry core sand. For 
‘these core sections, core boxes must be 
made, ‘This is u costly pattern and ts 
buat in a way contrary to the beat prac: 
teal methods, but fe ta method often 
followed bythe pattere-maker Who. le 
not thoroughly ported. 

Suppose ‘we aanplty. the whale fob, 
starting with the draftsman, "Let ie be 
| Snderstood thatthe casting Ya wanted fn 

a hurry and consequently etnements of 

design are not to be considered. ‘The one 

thing necessary into get the casting made 
| aod the machine started. 
‘Make the bore 10 in: in dlameter in- 


stead of 1015. This will provide for 
| finishing without those annoying segment 

pieces. ‘The extra metal will in no way 
| (Continued on page 94) 
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‘The Cold Chisel 


splendidly propor: 
Soned tool made of Vac 
‘adiom ses of speci 
analysis 


‘The Screwdriver 


lock fe securely into 
handle without pint 
(Coimped ferrule ne 


‘The Open End Wrench 

eof het acl 

red 0 stand unusual 

ftand comfort. A most rel- 
able wrench. 


The Ball Pein Hammer 


Guaranteed forlifexgainse 


ernperini feo 
& hard center and tough 
agen Balanced to 

firing. Pleney. of “spring 
fa tered bitkory Basle, 


What Tremendous Vitality They Have 


ANY t2l produced by the Vichek process is a 
guaranteed perfect, longlived tool because the 
Vichele process is the most advanced that the 
science of tool making has ever known. 

Within fifteen years this institution has become 
recognized nationally solely through praise of 
Vichek tools by mechanics, machinists and the men 


who love tools that serve them uncommonly well. 

The steel, campet design and balance of Vicheke 
tools—every basic fundamental—is the result of 
the application of exact science, infinite pains and 


close supervision. They are guaranteed tools al- 
though the name Vichek on head or handle is all the 


guarantee a user ever requires. Write for our catalog. 


THE VLCHEK TOOL COMPANY, CLEVELAND, OHIO 


EASY TO SAY VELCHEK 


VLCHEK TOOLS 


WADE BY THE WORLD'S LARGEST PRODUCERS OF TOOL KITS 
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Simplifying a Rush Job 3 

| (Continued from page 92) 
interfere with the purpose of the casting. 

On the contrary, it will give added 

strength to the drum. 

In place of 2 built-up pattern in seg- 
mental courses, which involves increased 
labor, material, and time, turs the flange- 
head’ out of a single board (Fig. 6). 

| Giue together six staves as shown in Figs 
| 6 and 8, leaving one open joint through 
which a bandsaw can be passed. Hold 
this together with a pinch dog and de- 
scribe two circles to mark the outer and 
interior surfaces of the drum. Insert a 
bandsaw through the opening left for it | - 
and cut along the inside circle, mak 
slight bevel. ‘Then repeat the operation 
on the outside. 

If the job haa been done well, it should 
be necessary to add only a sandpaper 
finish. Next, fasten the head to the drum 
and coat the whole with black varnish, 
By passing a lighted alcohol lamp over | , 
the surface, the aleohol ean be burned 
away, leaving a hard and dry varnished 
surface. In this way it becomes un- 
necessary to wait three or four hours for 
the varnish to dry. Sandpaper the pat- 
Lrg pad th ready forthe foundsy. 


The complete keyboard 
makes wri ting . Reversing an( Electric oter oy 1 


‘The Remington is that portable with y ly to 
the four-row keyboard (42 keys)— just ar either 
Tike the big machines. No shifting for 


figures. Everything arranged according to 
the business standard. Simplest to learn spot come fh 


and easiest to operate. cree 
Ie is compact, light, and easily carried ‘ i A 

in a handy case. Then there is the base~ ¥ 

board already attached—that makes write 

ing convenient in any place or position. 
‘To countless people who write—much 

le—the Remington Portable lends 

aan indispensable aid. changed, the motor will continue to run 

{in the same direction. 


Examine the Remington Portable. Sold With alternating current, interchange 


ce 


bby all Remington branches and over 3,000 
dealers. A demonstration will prove to you 
its adaptability for all personal writing. 
Convenient time payments, if desired. 
Let us send you “For You—For Every- 
body’. Address Department 67. 


Remington Typewriter Company 
374 Broadway, New York 


REMINGTON 
PORTABLE 


THE RECOGNIZED LEADER-IN SALES AND POPULARITY | 


any two of the three wires leading from 
| the starting box to the three-phase motor. 

A convenient way of doing this with a 
three-pole, double-throw switch is shown, 
in the accompanying diagram. It will be 
noticed that while the line marked 2 re- 
mains the same, the switch provides 
means for interchanging lines 1 and 3.— 
James F, Howat, Dunedin, Fla, 


Holder Prev Loss of Scale 


MECHANIC 


sonney Pear 
‘SHEET « 


in. wide is eut and ~ 
+ unato 
as shown. Th - 


tongue is curved and its 
edges are burred so that} 
it will grip the pocket 

frmly.-E.J.Morussey. 


Ser SAWS 


AAA Hack Saw Blades 
Cut Faster, Run Easier 
and Do Not Break 


UT an Atkins 

Non - Breakable 
Blade in your hack 
saw frame, and you'll 
feel the difference at 
once. Itwill saw the 
toughest metalmuch 
. faster and easier than 


No, 10 Hack Saw Frame 


Hard rubber handle, “easy grip" 
pattern; “hung low, thus direeting 
Force of stroke on'a line with eutting 
‘edge of blade. “Frame of cold rolled 
‘eel 3/einch thick and 8(sinch Wide. 
Nickeled and highly” polished,” ad 
table 0 8, 9, 10. AM and toch 


No. 400 Hand Saw 
Skew Back—Ship Point 


in cuallye workoanehlp and Ba ordinary blades, hold 
Genuine § STEEL BLAD! its cutting edge 
Serine ten 


longer, and will not 
1 break. 

are made of selected steel, and hardened and tempered 
sive gas-and-oil process, which gives each blade a hard, 
keen-cutting edge and a tough, flexible body. Send 10c for a sample 
blade—(Tell us what metal you want to cut). 


“A Perfect Saw for 
Every Purpose” 


lc lines, whe ain Cu No matter what kind of a saw you 
as fon Batee= oe AM | require—hack saw, hand saw, com- : 


fap aun Pattern 
pass saw, keyhole saw, cross-cut | Get these FREE Books 


round, Mt 
OSEWOOD HANDL 


proved Perfection. Pal 
Efrows, Skew or Stral 


saw, circular saw, buck saw, meat “Saw Sense” shows you the best saw for 
ar pruning saw, drag saw, or in} Siy%Ueytiit bent cet and Mle mans 


een 5 ie a es 
fact, any saw for any wood or metal]! in soy i fulof teu sap 
cutting purpo: 


e—there is an Atkins | nnin'and"atlnSvogh dalla to every 

Saw that will do the work quicker, | fSrevery purpos und contains suggestions 
. asi {iia wal save you time, energy and money. 
better and easier. pa nave yon ame mapy Sa ey: 


Junior Mechanic Saw 


Write us for free booklets on any | y_Hisf¥ t,t for cach metal-cutting 
saws you are interested in. Mail this Coupon NOW 


Pees 
.. % ), Indianapolis, Ind. 

E.C.AtkinseCo.,tie. | meester conn 
Dept. D-20, Indianapolis, Ind. eel Sense” 
sae StS Ty 


Leading Hardware Dealers and Jobers, Mill Supply 
Houses and Factory Branches alll oer the world, 


“Tl say 


the Hinge-Cap 
1s a big 


Improvement!” 


HE trouble was that shav- 

ing cream caps got lost. 
But now on Williams’ there’s a 
cap that can’t get lost. It’s 
hinged on, That’s a whale of 
an improvement, isn’t it? 

‘The shave Williams’ gives is a 
whale of an improvement, too, 

Williams’ lather is heavy and 
closely woven. It holds the moisture 
in. Result: faster and better soften- 
ing of the beard. 

—Williams’ lubricates. the skin. 
Razor friction is eliminated—your 
shave made wonderfully easy. 

Williams’ keeps your face in 
comfort after the shave. ‘There's an 
ingredient in Williams’ that’s decid- 
edly beneficial to the skin. 


YN 


fea) 


a 


4 


Williams’ is a pure, natural-white 
shaving cream absolutely without 
coloring matter. The best-known 
shaving soap specialists make it. Try 
a tube—with the new Hinge-Cap— 
tee if you ever used a shaving cream 
as fine! 

‘TweJ.B.Wit1aasCo, Grastoxmury, Cons. 


5 Ta Cane 


Data Sire, 


Serna 


WSTRUMENTS AT 
sista PRICE! 


> ALL 
-NAKES 
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High Speed Toolbits Retained in 
Holders ge 
) pw M/By W. Burr Bennett 
M4cainists generally are familiar 
with the use of high-speed tools of 
| he usual 18-41 mitre (tun 
| used ‘ax 


However, the 
majority of 
small shops and 
‘some large ones 
do not have the 
facilities for 


‘accom- 


panying illus 
tration shows 


how an inserted 
toolbit can be 
made at a very 
Jow cost with all the advantages of the 
welded tip and some others that the 
welded tip does not possess, The shank 
ean be made of ordinary cold rolled or ma- 
chine steel, but if stiffness is needed, it is 
better to make the shank of straight ear- 
| bon tool steel. 

Drill and ream a round hole for the high 
speed bit, making the hole about ,010 in, 
smaller than the diameter of the bit. Pur- 
chase a treated bit of the size required 
land see that the surface is smooth. Put 
the shank in the fire and heat until itis a 
bright red. Clamp the tail end in a vise, 
drive home the bit, and quench in water. 

‘The principle involved is that of driving 
home the bit in the semiplastic shank, 
and chen insuring the fit by shrinking the 
shank around the bit by the water quench. 
‘The suggestion that the bit be purchused 
ready treated is made in view of the fact 
that relatively few small shops have the 
corngt equipment for correctly treating 


Wop __ 


thickness, 
stand har 


is applied to find 
the proper depth 
tosink thecutter. 

When the points of the gage just touch 
the tooth’s flank face, the gage should 
rest squarely upon the tooth surface. 
‘This being true, the points are exactly 
on the pitch line or piteh point 

‘This gage may be used for either spur 
or bevel gears, In gaging bevel gears the 
gage should be applied at the extreme 
‘edge on the large end of the tooth.—H. W. 


rote toy 


lind toa gene tooth 
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> ~~~-"every wrench my car needs 


me is in this Snap-on Kit” 


‘OU will say “the t of wrenches I have ever used” 
when you add a spe lected Kit of Snap-On Interchange 
able Socket Wrenches to the tool equipment of your car. 

A Kit of Snap-On Wrenches is compact—convenient—a time saver 
—and because their handles are correctly designed you can easily 
all the nuts on all parts of your car. 
> matter what make of car you drive your dealer can furnish a 
Kit of Snap-On Wrenches selected by our engineering department, 
especially for it. The illustration shows a typical selected Kit. 
There are only 11 units in this Kit, yet th 
fons that will do the work of 60 old-fashioned 
that would weigh 80 pounds. moron 
Took 
With a Kit of Snap-Ons in your car you can stop sreciALy 
rattles, save repair bills, and ady to. meet road WE dada Bo 
cor 


Got, the | Facts F emergencies. And the cost of a Kit of Snap-On 
Wrenches is only a fraction of the cost of the old- 
fashioned wrenches needed to do the same work. 


See your dealer—or send us the name of your 
car and we will send you full particulars and price. seat iy ie 
MOTOR TOOL SPECIALTY CO. Distributors 
Kamiy stars 14, JACKSON BLD. CAGO, Tht. 


Sopeeciate i Weiteto- SNAP-ON WRENCH COMPANY 


can eet one FREE. MILWAUKEE. Wisconsin aot 


nap-on 


INTERCHANGEABLE 


Socket Wrenches 


pitted in Mater 
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Marshalin: 


with his neighbor in the next block, in the next state or across 
the continent. Another highly trained corps is on duty to keep 
the wires in condition to vibrate with his words. Still others 
are developing better apparatus and methods, manufacturing, 
and adding new equipment, and installing new telephones to 
increase the subscriber's realm of command. 


‘The terrain of the telephone army is the whole United States, 
dotted with 14,000,000 instruments, all within range of the 
subscriber's telephone voice. Even in the remote places this 
army provides equipment and supplies. Its methods of opera- 
are constantly being improved, that each user may talk 
to his friends with increased efficiency. Millions of money are 
spent in its permanent works. Yet its costs of operation are 
studiously held to the minimum, that the subscriber may con- 
tinue to receive the cheapest as well as the best telephone service 
in the world, 


‘The permanent objective of the Bell System army is to meet 
the telephone needs of the nation—a hopeless task were not 
its command unified, its equipment adequately maintained and 
its personnel trained in the latest developments of telephone art. 


AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 


g the Telephone Forces 


In the simple act of lifting the telephone receiver from its 
hook every subscriber becomes the marshal of an army. At 
his service, as he needs them, a quarter of a million men and 
‘women are organized in the Bell System. One skilled corps of 
the telephone army moves to place him in talking connection 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


Solid Forged Lathe Tool versus 
Toolbit and Holder— 


if the Most Out of Your 
# in the January ime, 
the following: 

By E. O. Dygert, 

Cle Elum, Wash, 


Having been a reader of Mr. Romig’s 
articles for some time, I tool 
interest in the one on “Getti 


Out of Your pat 
been in harg 
high speqd Mee 


a gybstan 
‘ing 


shaft 
tior 
forged tools. 
heavy cuts 


will invariably be found that high # 
and light feeds are unable to produ 
results of slower speeds and heavier feeds. 


T ean vouch for the correctness of Mr. 


Romig's belief from my own experience 


as it accords with his at every angle 
discussion 
Give me a good substantial forged toot 
for roughing, let the other fellow select 
ny other kind, and Ieanassure youthathe 


will fall far be 


nd in any production test. 


By F. J. Wilhelm, 


Cincinnati, Ohio 
N SPITE of the excellent arguments 
made by Mr. Romig in his article on 
lathe tools in the January POPULAR 
Scunxick MonTHLy, my experience has 
been that the toolbit in most cases is a 


wonder for production 

For roughing heavy forgings such as 
are made in large steel mills (and the 
writer has had quite a little jence 
swith such wor, forg- 


traci, 
ings are rathyf lafgefind ovéryiA/Hecause 
the plgckseNths vor on tanage) but it 


must that large forgings 
always fo Omlarge fathes. Largp lathes 
take Infge toolbits find everythifg is in 
proportion, and it i} no harder {o use a 
large toolbit than a mall one. So far as 


the amount of hea is concern large 
work, [have ney sen  Boeb really 
ch igrade athe) budgap ubder thf heavi- 


For finifhing- work, when the toplbit is 
properly fround for finishing and then 
rubbed with an oilstone and a little oil 
along the edge to remove the rag that the 
‘emery wheel has left, finishing work can 
be done very nicely and inexpensively. 

rurning job referred 

to by Mr. Romig is concerned, the writer 
has designed special lathes, built them, 
and kept a battery of them running with- 
out any trouble with toolbit tooling. We 
speed at 35 ft. a minute 

. feed, using one roughing 


PAINT 


Nep 


EN the well-informed 
painter selects ish for 
work of expeial importance, 


he chooses Neptunite. He 
found that, in finishing @ Ps 
Neptunite, with its heavy body and 
slow-setting quality, gives ample time 
for caretut working. He knows that 
it levels perfectly, dries quickly to 
a hard surface, and makes a gleam- 
ing, lustrous floor that enhances the 
beauty of the natural wood grain, 
yet whose mirrorlike surface reflects 
in subdued tones the color harmony 
of the room. 

He knows too, that the beauty 
of Neptunite is a permanent beauty, 
ing the wear of scuffling feet, 
‘of steam or mud or melting 


the 
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tunite 
Never turns white 


snow. He knows that Neptunite 
never turns white. It doesn't even 
scratch white. 


There are four Neptunite Var- 
nishes—each created to do one thing 
well—for floors, Neptunite Floor; 
for exterior work, Neptunite Spar: 
for woodwork, Neptunite Interior 
and for a rubbed finish, Neptunite 
Rubbing. 


Neptunite is carefully made, and 
just as carefully sold. Only one 
dealer—the Lowe Brothers Dealer 
—in your community can supply 
you. From him you can be assur 
of getting not only high quality 
paints and varnishes, but also sound 
advice as to how to use them. 


THE LOWE BROTHERS COMPANY 


Dayton, Ohio Factories 
BRANCHES IN PRINCIPAL CITIES 


Toronto, Canada 


EW INTERNATIONAL 


What Is It Worth 
To You 


TO KNOW? 


Many times a day you face 
situations that compel you to 
draw upon your reserve of 
knowledge. it may be in the 
office or among business as- 
sociates, it may be at the club 
or in a social gathering. It 
may be in any of the activities 
that make up every-day life. 
What is it worth to you in influence 
and leadership, in dollars and cents, 
to mect these demands without 
hesitation? What is it worth to 
you to he the man who knows and 
win the admiration of your friends, 
the respect and confidence of your 
associates? Your success and sat- 
isfaction in life rest so largely upon 
your reserve of knowledge that 
you must, in your own interests, 
have readily available such an infal- 
lible source of knowledge as THE 


ENCYCLOPAEDIA 


‘The pow A 's lamp were 
puny compared wi knowledge 
Available here, ‘The magic carpet could not 


tarry you tos many wonderful lands, The 
‘tisdom of Solomon encompassed but an insig~ 
nificant part of the knowledge stored up here. 
For in the twenty-four volumes of this work 
five hundred brilliant scholars have recorded 
all that the world has ever thought or done— 
all the knowledge gained since the beginning 
of time 


.merica’s Great Question-Answerer 


May We Send You 
This Interesting Booklet? 


THEMAN WHO KNOWS” 


+ 5 profusely dustrate little book containing brie 


fe Sire ot 
oughly oe 


You. 


2, MEAD & CO. 

Aint ve. New Work, 3 ¥ 

fd me, without cost or obiieation 
Re factenteltoad Eneveloosesia 


+ Address 
and Site 


“From whch yo ay ot 

SraatiSeal fencyclopnedia, how this great work hax 
"il tual. creryedsy aloe wil be 

Soatiet with var compliments—no eo 


ODD, MEAD & COMPANY, 443 Fourth Avenue, 


Ss 
a Man 
Who Knuws, 


2, senicant 
a 


{a Stdibon 


oc, Fhe coupon bones 
“biieation whavever: 


New York 


a copy of “The Man Who Knows.” and ful 


osc 


information about 


snaking, 
Blown-OutGasket. 


| ]7 SOMETIMES happens that the 
i 


Tine will 


the erack 
‘after the steam 
= had been shut 
off, and cutting 
it off flush, A 


Ey Piece of rubber 
7 he sort steam packing 
‘ was _ placed 
mee ie fiange and hed 
|g tightly in 
| . place with an 
| J PIPE iron band, re- 
| f Peed seumbling a 
See ee brake band. 

| one ane} band was 
the own made of 1/16- 
aoe in, soft iron 

with “a length 

equal to. the circumference of the 


| flanges, The lugs for drawing it, tight 
‘were of I-in. angle iron, riveted 4 in. 
from the ends and brazed. Before placing 
the packing, the joint was covered with 
| pipe joint cement. 

‘The steam was turned on and the bolt 
| in the band followed up a little at a 

ime until it was solid. No Teak has as 
yet appeared.—A. 8. JaMinson, Spring- 
field, Mass. 

i th 
M Fitting an Old Lathe with a 

New Hollow Spindle 


spingley/)S 


usisall Sefiipped Yyith 
p drilling, the spindie 
asily from a forging. 


spindle from a 
tubing of a length and diameter to con- 
form to the lathe. 

| "The tubing is frat centered and turned 
down for a distance of about 12 in. to 


(CONE PULLEY BEARING 


receive the bearing pieces. ‘The pieces for 
| the front and back bearings (mild machine 
steel) are then rough turned and bored, 
allowing for shrinkage. After being 
‘centered, the assembled spindle is finished | 
and the thread for the thrust collar is 
cut. The last operation is to cut the 
thread on the spindle nose and bore the 
taper hol 


‘The spindle is improved 
fitting a set of spring draw-in chucks. 
redesigning a lathe spindle the beuy 
should be enlarged as much as the 

| stock design will permit. HL. Wi 
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Radio fan or not- 
here’s a hand drill 
you'll like 


ILY six months old—but the big- Millers Falls 
/gestselling hand drill we ever made. dio 

And remember, Millers Falls trade-mark F 

has been on fine tools for fifty years. Hand Drill 

‘We designed it for radio fans particu- Me, 

larly, but it’s just as good for any man $ 30 

who needs to bore holes in metal or 


wood. Takes all drills used in radio 
work—handsomely finished—smooth 
running and sturdy. 


Fills the bill for builders of radio sets 
and for everyone else—a tool every 
home ought to have, High quality at 
a modest price. 


See it at your hardware dealer's, If he 
doesn't carry it, write us and we'll tell 
we you how to get one. 
v 


Specifications: 

Improved Chuck—3 jawed. Protected springs. 
Capacity 0-3" round shank drills—suitable 
for all radio work. Single speed. 

Ball thrust bearing. Cut gears. 

Steel pinion. Solid main handle of stained 
hardwood. 

Malleable iron frame enameled black. Large 

gear enameled red, Other parts nickeled. 

Length - - 124in. Weight - - 1% Ib. 


MILLERS FALLS COMPANY 


Millers Falls, Mass. 
28 Warren Street 9 South Clinton Street 
New York Chicago 
Manufacturers of Mechanics’ Tools, 
Hack Saws and Automobile Tools 


MILLERS FALLS 
TOOLS | 


Look for thie display 
box on the counter 
‘or in the case in your 
hardware store. It 
jolds big value for 
you if you want a 
hand drill. 
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Stretching a Fifty-dollar Bill 


By Cc. if GEBHARDT 


HE SECOND of last March was my. 

Diethday and made theve Years I'd hung 

fon to my job at the Elite shop where f 

was sort of a Handy’ Andy around cars Td 

been working nine years in all—and had just 
880 to my name to show for it. 

ait" "December—nine months, later—my 

Christmas present was receipts for the last 


night twas planning a celebration. 
Say with the boys: staid home. and the ganz 
thought T'must be alck. Twas rick-—ot the rut 
Twas in, T'wanted to get out of it and 

this letter from a pal who. had. gone to 
Chicago showed mea chance. ffe told 
me how ‘he was now a partner in an 
Altomotive. electrical service station 
And ha made good with a bang. Here 


Jn Marrisburg he hadn't even been in ‘the 
‘automobile game. So 1 way plenty interested 
Inwhit that letter had to my! Here's he part 
Miah doen ke & detective to Gd rok 
"doeat tke w detective i rskon 


Can YOU Think 
Electrically? 
This S Minute Test 

wi te ih your md 

inutomotive eletrietty. 

Sttppove ‘you hud 

now whlch way the 

reat ie oe in 

Sb 


fectricity 9 
‘eet complies 
tied ie Veal gute 


‘only three classes. 
Certain este tel 
i 


ME 


ler 
evn ond“ 


sri 


ENS You have to 
Tecate 


fs 
Cry next! "Allthat’ needed then i's litle practice 
‘wih the iastruments that detect” and. meavuse 
Tectee eperay. and you ean just about pick your 
fren tmplyer or eae dom tid aa Ske oat 


ioe 

"pt macy ty dave ming he pai of 

dawn’ pat and geting consence: doint 

ical jobs pm every sot of ator and neneror 

Peele Maes eee 
‘ever would have got it {rom watching others. 


Se 


bad he sr al 
rarest he erase ae 


The fiat morning, Jo rolled a bur wired ike 
ecerator AXE ‘natin 


Meeould have alipped pot of the abo 
The to mee 


‘soght to ee for 
testy tok the readings, Td learned 
Etna the” coal whatever wae 


St hate acces Inaide, of 
by boon 


a, 
ot als. When 
eg stumped cn tht job, 


1 got raved to 


Phere hood dita te 
benches and other convenience 
Rive cary‘ thousand, 

fal tara 


SU SSh merase 
CoP en cold ai eke to brag abou 
waren Sis seereet 
a AEG 
Ste i art 
Sek ise ina ace 
Seca 8 aati eee 
He rest Sime tare 
Ssh renee netenantos lcs 
ee et oe Tora 


imecit. Te ip a0. easy that even the 
Sale eke they send you feee wil prove the whale 


BoltiecTeesclerur “Mer 


‘i 


eat 


yn 


Base Adapts Small Tool Vise 
for Machine Use 


VERTICAL 


the center to the depth of 
actly as wide as the vise. TI ‘then 
drilled for two hold-down bolts, either 
36 or $4 in. Small holes are also drilled 
and counterbored as shown for the screws, 
that fasten the vise to the base, either in 
horizontal or vertical position. 

Facing off the base so that it will be 
flush with the top of the vise, when the 
vise is in the vertical position, allows the 
work to be clamped close to the forward 
edge of the worktable, That is often a 
great advantage for end milling 
short cutters. —V. R, 


Sights| Adapt Carpenter's Level 
for\Grading and Fencing | 


‘or made, one with a peephole of about 


ean sat 
i hoe 


cross wine 
Setbee0 ov 


How the front and rear sghte are 
‘tached to. wooden or metal level 
1/16 in. diameter and the other with a 
larger hole that has a horizontal length of 
‘thin wire soldered across it. ‘The two side 
screws on each sight are used to level up 


| the instrument upon any convenient and 


relatively flat surface.—G. L. 
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The Vise that Holds 
Work and Friends! 


This handy ose wth sein base, 
eam be adjusted at any angle for 


Get these IMPORTANT features: 


Swivel base—turn it to the position 
you want it. 


Deep cut jaws—with the grip that 
won't let go. 


Interchangeable jaw faces—keep 
your vise perfect always. 


No annoying slippage—no wobbling — 
weakness—no complaints. 


end for a hundred purposes. 
Needed in every and home. 
Ideal for the motorist, the home- 
builder, the experimenter, the home 
“handy-man,” the mechanic. Con- 
venient sizes. 
A vise with a reputation—a famous 
reputation it holds in a PRENTISS 
grip! 


(Dealers can obtain attractice order 
‘sinning window displays and counter 
displays on application. With an 
order of $62.50, we will send you one 
of our business-gelting sales stands.) 


If your dealer hasn't the PRENTISS, 
don’t accept substitutes but write us 
direct. 
“It pays to buy the best"— 

Buy Prentiss. 


PRENTISS VISE COMPANY 


106-110 Lafayette St., New York City 


PRENTISS VISE COMPANY 
106-110 Lafayette St., 
New York City 
Please send prices and full information on 
PRENTISS VISES for shop and home use to 


the CONN 


Foremost artists, also the great 

soloists, use and endorse Conns. 
FEATURES 

Hydraulic expansion of tubing: 

Perfect graduation of bore; 

Easy blow! 

‘Accurate scale: 

Lightest; most reliable slide action, 

patented oll pocket; 

Correct weight: 

Perfect balances 

Handsome design; 

‘True trombone tone = rich, s0- 

FREE, “Success in Music and How 


to Win It,” an tnteresting and valuable 
fooks Joh Philp Sourm and ether world 


{erode musicians tive value ace 
See Bey eecomnars Seat Pre 
“Basmtants on any Conn ine 


sree Sd in ts eee Pe co 
{dston Tor bewinners. 
‘©. G. CONN, Led. 
292 Coon Deilding kart, Indiana 
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Fixture Simplifies Reaming of 
Rebabbitted Connecting Rods 


{eh ‘more oF less 
with the job of 


UTOMOTIVE 
AU en ae contro 


with a simple 
to the cross-s . 
OM 
aie and 
a parall 
yer end. A setscrew in thi 
Bock Serves 


to force the wristpin end of a 
connecting rod down between its parallel 
sides as well as pressing the crankshaft 


“Top and side views of the connecting rat 
fixture and detain of boring rod and tool 


end into the V-blocks. A small arbor in 
‘the wristpin hole bears on the parallels 
and keeps the axis of the hole to be 
reamed horizontal, while the arbor with 
the cutting tool, which is carried between 
the lathe centers, keeps the axis correct in 
the vertical plane. 

Referring to the accompanying cross 
section of the arbor, the distance J repre- 
sents the radius of the finished hole and A 
is the radius of the arbor. If the tool is set 
accurately by means of micrometers, and 
has a broad, smooth edge, there will be 
no necessity’ for scraping after the finish- 
ing cut has been taken. 

In babbitting such a job, only metal 
with a tin and not a cheap lead base 
should be used. While an 80 per cent tin 
alloy will require a very hot ladle and rod 
to pour, the results will well repay the 
effort. "Pour the babbitt on an arbor 
about 34 in. smaller in diameter than the 
finished bore. After it has cooled, take 
the cap from the rod and carefully pen 
each half, making sure not to peen too 
deeply. ‘Then bolt the eap to the rod, and 
the job is ready for this fixture. 


aa | 
‘of equal parts of good hide glue and 
American isinglass, softened in water for 
Herat teen bated ohh pure oaaia 


until the whole mass is sticky. ‘The sur- 
face of the joint should be roughened and 


the cement applied hot. 


"THE Stations you hear— whe 

they? sr, ‘are they? 
Who ‘operates them? What are 
their wave lengths? 

This new Burgess Index of Broad- 
‘easting Stations, Record and Atlas 
answers uote netiens: It eonaienia in 

este ts Ameren There te 
sifihe United State Canute cod 
World, together with accurate charts 


showing time divisions of the world. 
Keep 


A Record Of Every 
tation Tuned In 
Se ages of this booklet ar 
devoted to space w a record of the 
stations you tae in, the dat 
Hon, time, atanc 


dial positions, 


The Size Is Hand, 
The Price Is Handy 


Secon bat ta 
forbes iter 


SoiSve you willbe 
Mail this Coupon now 


Keepin ih 


Spierteiag ner 


ated 
uF, == 7S arabe 


ae ete 
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The New 
Liberty Twin 


The Speedy, Light Weight, Non- 
Vibrating Liberty Twin 
Bosch Ignition—Zenith Carburetor—Direct Drive 


Now—a rowboat motor that leaves nothing to be desired — 
that will take you anywhere and back, regardless of weeds, 
of shallows, of hidden obstructions—of anything but an 
empty gasoline tank. It has twin cylinders, eliminating 
vibration, It islight in weight and easily carried. It is of 
the direct drive type, has no bevel gears—wastes no power. 
‘The propeller extends straight out from the stern of the 
boat and seeks its own level in the water. Merely touching 
a hidden obstruction causes it to rise and pass over. Other 
so-called “tilting” motors require a blow of 60 to 70 pounds 
to cause them to tilt, Such a blow ruins a propeller. The 


IBERTY 


) CIN 


is the higher and more refined development of the direct dr 
which has, proven its correctness over a period of years. 
untried, This principle, combined with twin cylinders, light w 


pactness and Bosch Ignition 


provides a motor unsurpassed by any on the market. It is the only rowbost 
With the Bosch Rocking Type Magneto which was designed by the combi 


Bos egingering sa: 1 iver fot sar stay peed 
Chtoughont Aneicn.Tvwheel type magneens can caly be eerticed fom i TheSingleCylinderLiberty 
means long delays and sacrifice of the motor's use—often when you want The Motor That Proved the 

Motorcycle Control Direct Drive Principle $8500 


Simply twisting the grip on the stesring handle changes the epeed. No timing lever to 
bother with. ‘The hand that steers control the spesd. Mae 


Zenith Carburetor Light Weight 


A spec designed model fo, the Cale Propel shafe i itn 

ibery Twin. Operates automaticaly at all tclercopes toa convenient 

spends without tay sajestacne whserver,  Senvenione casyiog handle 
fully fnished throughout 


Send for complete deteils and name of nearest dealer 


The Caille Perfection Motor Co., 6240 2nd Boulevard, Detroit, Michigan 


CAILLE fovea 


PRONOUNCED “CAIL’ 


with bottery tention, 
Ty Pte 


Oo Qeay. 
wh DLA 
106 BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Dig often d 
ey without d: 


Josur 


‘This type of machine-bry puller will not 
eeage the Beads of Semly fined keys 


the head of the key. ‘The rear of the 
block is left thick and heavy and is tapped 
for a Yin. bolt about 10 in. long. A 
weight is made to slide freely over this 
bolt. ‘This weight either can be knurled 
or have two handles fitted to it, The yoke 
member of the puller should be case- 
hardened to increase its strength. 

‘When the weight is pulled back ag 
the head of the bolt, a hammer acti 
produced that sopn loosens, the Jay 


LEARN 
BY DOING 


beg ola 


done effectively 

h the tool 
illustrated. The 
loose revolving 
stop with a ser- 


rated f = e Indi gidvel Inatquetion 
ables the drill ee ny Be 
press operator Wie fr FREE tpt eg 
Zo control the depth and still overcome | | THE NEW YORK 


seraping or side strain difficulties that 
‘would be caused by using an ordinary 


__ town rh $0, New tek iy 
depth gage. = 
‘The drill and countersink is made as $ 


O aWeek 


usual, while the stop arrangement is a 
sleeve fitted about the shank with adjust- 
table threaded collars above it. 


FEATURES FOR APRIL 
“TNGENIOUS_ Work-Holding _ Fix- 

res.” by F. J. Wilhelm, will ap- 
in the Better Shop Methods De- 


i 


es) 
f 8 


valve grinder for the 3 
Donald A. Price will give a design for 


George A. Luers will explain a new one- 
pices tool for refitting engine valves, 
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SQUARES, Standard 
Steel and Take-down 
All Standard Finishes and Markings 


BIT BRACES—17 Styles 
All Practical Sizes 


Beer 


AUGER BITS pad S*Setj 


DRAWING KNIVES 
—Forged Steel 
Nine Styles—All Practical Sizes 


Right Tools 


ILS that make good work easy, 
tools that give you pleasure 
in doing your work, tools that if given 
proper care will last a lifetime—These 
are the points to consider when buying 
tools for your home workshop or for 
your profession. 

Pexto, Tools are just such tools. They are of 


first class quality, backed by over a century of 
tool making experience and fully guaranteed 


The line consists of Bit Braces, Auger Bits, 
Squares, Chisels, Hammers, Hatchets, Pliers 
Monkey. and Pi 

Screw. Drivers, 


Bosthsccring ur impotent lies are 
ville Jor fre darlin 


PEXTO TOOLS are carried by practically all 
rogressive dealers 


WORTH WHILE Tos 


The Peck, Stow & Wilcox Co., 
Southington, Conn., U.S. A. 
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Send | 4% won 
for this 4 ae 
Bulletin ee At 
itis FREE, mone 


POSTPAID * 
Prices of Bench Lathes 


Co 
$231.00 $201.00 
278.00 238.00 
294.00 


344.00 


i 1 ateareiteiird 
South Bend Lathe Works 


515 B, Madison Se. 


‘South Bend, tnd. 


Easy to Learn 
Cartooning at Home 


Earn $60 to $200 
a Week in This 
Fascinating 
Profession 


Easy Home- 
Study Method 


fercrrt 
feteaa dese ee ee feos 
tated 


& re am Sg es See 


Send for Free Book 


Learn more about the metho ang the a 
aa 
apegresen wet. "Sta owe Sa eer tore 


WASHINGTON SCHOOL OF CARTOONING 


(Continued from page 86) 
hole through the bar accommodates a 
continuous shaft. The shaft terminates 
‘at one end in a pinion; to the opposite end 


| is fitted a wormwheel. Small racks are ma- 


chined in the cutters (or mi 


le separately) 


| so that these will mesh with the pinion, 
‘The wormwheel at the other end is turned | 
| by a worm fastened to 


shaft extending 
crosswise of the bar. A dial is graduated 
to indicate the amount of movement of 
the tools when the wormshaft is turned. 
‘The final cut is made when the pointer is 
‘at some specific number on the dial. 
‘This type of exterior adjustable bar has 
skiven more satisfactory service than any 


of a hundred others that have been tried 
out in one large manufacturing plant, and 
its construction is applicable to practi 

cally every job of recess boring that a 


| machinist is likely to encounter. 


be well to bear in mind that 
tools can be a source of much 
lost time and effort: Such tools frequently 
are broken or turn off the boring bar. As 
2 reault, either the work is spoiled or the 
tool is jammed into the recess and many 
hours of labor are required in extracting 
the parts. 

‘A-glass-smooth finish is often required 
in the bore of steel tubes such as are used 
{in pneumatic or hydraulic machinery and 
in guns and rifles. The tool used to ob- 
tain, this is not generally familar to 

‘With u packed-bit boring too the finish- 
ing cut can be made as free of tool marks 
and as smooth as though it had been 
finished with polishing materials, A de- 
tail sketch of the packed-bit tool is 
shown in Fig. 6. There must be a wood 
packing about the cutters; steel cannot 
be used. The cutter holder can be any 


PATENTS 


"REGISTERED PATENT ATTORNEY SINCE 1905} 


Fie 7. 
tallow 


Using telescopic oil pipe and 
ber for thorough Iubreation 


shape of steel plate slightly smaller in 
width than the bore of the cylinder. A 
shank or bar to fit the machine boring bar 
is provided, the cutter being + separate 
head for the purpose of removal, set 
Or sharpening the Diedes, and repacking. 
‘The tools are usually screwed on and 
finished in the holder. ‘The wood is either 
‘oak or hickory, although other hard wood 
will serve. These sections are bolted to 
(Continued on page 110) 


Speedy and Accurate Boring 
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$500% 


eae 


ase uaF 


LOFTIS BROS. & “00. Wational eweers 
sc a 


Have You AN INVENTION? 


if wo the WORLD PROGRESS will 
how you how to 


Protect and Profit From ie Ideas 


Sentions 
‘Sidhe us reuarding inventions they want 


WontD PROGRESS PUB. CO. 1Nc. 
Renin Bt Vitor Biage Wiashitams 8: C. 


PATENT LITIGATION 
PATENTS #5 
COPYRIGHTS 


Hendbook of instructions," 
“incentice Ideas,” free 


to Protect Your 


Formers ofthe U.S. Patent Ofce Reaminint Cords. 
Room 207, Stewart Bldg., Washington, D.C. 
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Sertent Stee! 


“teach Howe 


He'll have it planed in a jiffy! 


IN THIS home workshop radio is king. In fact, a goodly number 

of big and little sets, comparable to expensive commercial types, 
have gone from this bench into neighboring homes. This young 
man has a reputation for good workmanship. He takes particular 
pride in his ability to choose and use good tools. 

Once you have used the handy little Sargent Steel Block Plane, 
no other finishing plane will do. It is great for work in close 
quarters, for smoothing up panels, bureau drawers that have been 
sticking, and similar things. It is as true and clean cutting and 
as finely made as the larger Sargent Auto-Set Bench Plane shown 
above. 

The Auto-Set, of course, should be in every workshop for use on 
the bigger jobs. It is light in weight and remarkably easy to 
adjust or sharpen. The chromium steel cutter may be removed, 
honed and replaced without changing the original adjustment. 
Yet it is so firmly held in place that it never chatters, even when 
cutting across the grain or over rough and knotty surfaces. You 
will find the Sargent Auto-Set Plane an aid to speed and accuracy. 

See these Sargent Planes at your hardware dealer's and write 
us for interesting booklet. 


SARGENT & COMPANY 
Hardware Manufacturers 
50 Water Street New Haven, Conn, 
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—when each tum of a 
shaft records a piece of work, 
or an operation of your ma- 
chine. 

If you are the operator, you 
want a good production- 
record, personally. If you're 
the inventor you want a good 
showing mechanically. 


In either case, you gauge your 
actions by this: What does it add 


to the OUTPUT?—as indicated 
on the 


COUNTER 


‘The Revolution Set-Back Counter 
below records the output of any machine 
where a shaft-revolution indicates an of 


Sets beck to zero from any gure by tum- 
ing knob once round. Supplied with from 
four to ten Ggure whee ne required. 
Price wth four Ggurewhedls, ole: 
trate, $10.00—subjct to dicount. Cul 
le thon neal sis, Se-Back Rotary 
Ratchet Counter, to record recreating 
movements as. on presen $1150. (st). 
Shaler counters rom $200 up 

‘The Hand Tally illustrated below 
Natke of pach neice’ oll pom 
‘umber of people attending s ballgame, 
tomumber of 

packages in 

Eninvetory. 

i the public 

pce Te counts 

Parson in the 

Factory or tore it 

saat stock; in 

the “open” it may 

count anything 

fom‘ on 8 

ranch, to poles on 

‘elon nt om 
Reegters one for cach preaure 
thumb lever: counts up to 10.000, then 
Fepents Can be vet back to aero from 
ty figure by turning knob once round. 
Sic"tachnve of finger rings 2 inches 
eater diameter, Price. 34 


Write us about that counting 
roblem of yours-its prob- 
ably answered in the 80- 
page Veeder booklet; copy free 


The Veeder Mfg.Co., 


4M Sargeant St, Hartford, Conn. 


| lubrication. 


Speedy and Accurate Boring 


(Continued from page 108) 
the holder and turned on the lathe, to a 
smeter of two or three hundredths of an 
inch larger than the bore to be finished 

‘As the tool enters the work, the hard- 
wood packing on the head follows, sup- 
porting the tools from every side and 
preventing any possible chatter. A contin- 
‘uous flow of oil must precede the cutters 30 
as to wash away all chips. A few chips 
are bound to get by, but these do no dam- 
age, since they become embedded in the 
wood. This is the most serviceable of all 
tools for securing a smooth bore. 

An important element to be taken into 
consideration with all boring is proper 
Machine oil or some equally 
good fluid lubricant should be used’ un- 
sparingly, for it decreases the friction, 
prevents gouging caused by chips and 
avoids galling of the boring bar and other 
moving parts. Oil carries off the he 
produced by the cutters as well as remoy~ 
ing the chips, 


Feeding Oil to the Cutters 


Methods for getting oil to the cutters 
vary, In some cases oil is fed through a 
hole running the length of the bar. A 
pump forces the oil into this tube through 
a flexible hose; the oil runs out at the 
other end and is caught in a screened pan 
and brought back to the pump for reci 
culation. Where a pump is not avail 
an elevated reservoir ean be used to feed 
the oil. All oil should be screened before 
being returned to the reservoir. Figure 7 
shows 2 method giving continuous oil 
supply. 

Where entrance is to be had at the end 
‘of the work opposite the bar, a small 
copper or brass pipe ca 
through which oil can be ri 
elevated reservoir. In some i 
this method cannot be employed. The 
‘open end is then blocked with a disc fitted 
‘with a central hole for housing a loose ex- 
tension from the bottom of the oil con- 
tainer. ‘The oil is thus blocked against 
running out at the end of the tube and 
flows back past the cutters and out at the 
boring bar end of the work. 

If you use the proper tools, have these 
in the best condition, lubricate all work 
well and adhere to approved practices, 
you will not be likely to suffer the 


experience of Josenk Dyson. 


‘be inserted 


"Gniversal 
THs lathe dog will’ wil a 
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MAKE MONEY-SELL RADIO! 


Radio offers the biggest money-makin 
rity on earth ithe Of ke 
fat Rad 
Receivers This 
Sclual photograph. By"the 
‘hat Malo lestrent tn be 


Fae smc pk 
Roeaiengennen Secren 
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SAVE 503%: 


UNLEAKABLE 
Rabio BATTERIES 


SILVER-S BATTERY CO. 
200 mics Are Sept PE Chee 


Camas bee ee sade, dn, 
Sth for weting it evd fads waa 


Boice Pony Bench Machine 


a deci Seas nd pw Ba Py Bch 
Saber at ie trait fc acne md Mer 


W.B. 8d. E. Boice 22e77e4" Toledo, Ohio 
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His Experience 


Let the seasoned experience of a veteran guide your 
selection of tools. 


Most Master Mechanics endorse NICHOLSON Files because 
they have always used them. They know that perfection of 
finish is impossible with cheaper, lower-geade files. That 
because of ready-sharpness, finer temper, greater uniformity 
and endurance, NICHOLSON Tiles save precious time and 
expensive materials in their shops. 


Let the other fellow get the experience---and profit by it when- 
ever you can. 


Brey sped good Hardware Dealer carries a complete assortment of 
NICHOLSON Files and rasps. And most dealers are compe- 
tent to advise you as to the sizes, shapes and cuts you need. 


NICHOLSON FILE Co. 
Providence, R I, U.S.A. 


NICHOLSON FILES" 


~a File for Every Purpose 


m 


quickly, accu- 
“Wankee Ratchet 
faves time and labor. The 


o “YANKEE” 


Ratchet Breast Drill 
No, 1555 


itlusteated 
‘ously: when the crank ia m 

th either way 
Double 
ossible 
justment to. Right— 
oe. Leftchand Ratchet. Plain 

Drillor gears locked. Two speeds, 

changeable without removing 
=: ‘ail rom work. 


red 
The 
Ratchet 
Fingertouch 


Dealers Everywhere 
YANKEE” Tools 


‘TOOL BOOK 
Mailed Free 


Magra ad de 
Ne 1S rte a the di 


North Bros. Mfg. Co., 
Philadelphia, U.S. A. 


Got! ott 
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SAE ANGLED 


a 


PONG. 
oe 


\drel. ‘This allows a cutter head to 
tbe used to make moldings, the cutting 
head being under the table angle. When 
‘boring a hole, the table is lowered to the 
position shown and a standard chuck 
‘used to hold the bit. 

Standard 23¢-in. pipe is used to form 
the supports. These are fastened to 
oval floor flanges, which are securely 


‘STANDARD "Pupe TEE 
TED FOR 


LEFT HAND 


To 


‘The completed saw driven by motor beneath the tench, the side and end views showing ad: 
‘fostable table for boring med molding. nod details of the mandrel and countershat bearings 


saw to be removed from the mandrel for 
sharpening or replacing. This slot 
should be made about 18 in. long and a 
piece of quartered oak placed in it, the 
‘wood being held with bolts to two flat 
pieces under the table. 

‘The mandrel, which is fully detailed, 
is securely held’ in place by two bearings 
of any standard commercial design. All 
the parts that are fastened to the top 
plate are held by countersunk bolts. ‘The 
top plate, of course, must be well finished 
and perfectly smooth. The gage plate or 
guide angle is held in place by two 3-in. 
tightening screws, which are allowedto 
slide in two slots in the top plate. 

‘3 by 6 by 1 in, angle is fastened 
to the under side of the top plate. This 
angle is provided with a 3-in. hole in 
proper location to allow the end of the 
mandrel to pass through, and it also is 
slotted so that the table for the boring 
and molding side of the machine may be 
lowered or raised as necessary. The 
table angle is slotted so as to pass the 


te 
“ Jy Hub Cap Provides Emergéncy 


bolted to two pine oF oak pieces 8 by 6 in. 
by 3 ft. 10 in. long, ‘These wooden pieces 
are connected by two cross members, as 
indicated. 

‘The saw mandrel is driven by a counter 
‘shaft, which is made and held in place as 
‘shown in the detail in the upper right- 
hand corner of the accompanying illus- 
tration, 2-in. standard cast-iron tees 
being babbitted to form the bearings. 
‘A Din, belt is used to drive the saw from 
the countershaft. The saw, which is 7 in, 
in diameter, should be run at between 
1500 and 1800 revolutions a minute. 


rease for the Car 


OWNERS, of cars should remember 
when a bearing on the ear runs dry, 
due to lack of grease in a grease-cup, that 
the hub-eaps of the front wheels carry an 
excess of grease with which these dry 
bearings ean be lubricated, and this is 
better than running without grease. 


Gi3 


= ra 


eee a 
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Temperature 
Control 


THE 


‘ : - The 
r SIX SENSES }} 
V Hearing 
Tasting 
Seeing 
Feeling 
Smelling 


Every tick of your watch is a tribute to “the 
sixth sense of industry."" 


In the manufacturing of fine watches—whether LYCOS 
the handsomely engraved case or the delicate hair- in the Heme 
Sate cee tal ptovetieaen yas 
in a manufacturing process Tycos Temperature ¥%4,? 
Instruments supply that “sixth sense” necessary to 


absolute uniformity of producta thet are ‘manu 
factured on a big production basis. and — 
ee Tycos 
metal ware, food products and all other products 
ft go through heating processes in thelr manu: Temperature 
| facture, need in their plants the sixth sense of Control 


Tycos Instruments ior indicating, record- 
controlling Temperature. 


Manufacturers 


‘oce BUILDING 
TORONTO 


/ycos Temperature Instruments — 


INDICATING - "RECORDING - CONTROLLING | 


L 


ut 


Uncle Bill or School-boy Bob 


Tungar is one of 
the many scientific 


jecteicity in America, 


‘Tuna Baty Char 
Garon ler Cere 


Storage Baer 
staachmens char Panga, 


GENERAL ELECTRIC 


‘Whether for Uncle Bill's automo- 
bile or School-boy Bob's radio 
eventually a part of the home 
equipment will be a Tungar, the 
battery charger which works from 
the house current. 


‘When you get a Tungar for radio 
remember your auto battery too. 
It provides the added energy that 
every storage battery needs to 
make it give abundant service. 
Sold by Electrical, Auto-accessory 
and Radio dealers. 


geelu ngar 


(BATTERY CHARGER' 


restecred ade mark—is fund nly 

nerf ton the nome Pe 
Merchandise Department 
General Elecsric Company 
Bridgeport, Connecticut 


ears 
Bamboo a 
© Pen with Stoo Point 
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FEED 
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Baby's Crib and Play Pen Built 
from Home Workshop Blueprint 


ARE you making fall use of the Home 
Workshop lueprints? Many read- 


ers are apd ‘unapimgus in, their 
TY the Ryme 
er's 
thelnforditfton he 


to a successful 


‘Thin crib was constructed by Charles C. 
Greenman with the aid of Home Workshop 
‘Blueprint No. 26 
portant parts, the types of joints, and the 
method of applying hardware and fittings, 

‘The baby’s erib and play pen illustrated 
was made from Blueprint No. 26 by 
Charles C, Greenman, of Bedford, Hali- 
fax Co., Nova Seotia, Canada, He sa} 

“I hope you will continue iasuing these 
prints as they certainly are great, T have 
had several and expect to start the kitchen 

inet table in a few days’ time.” 


‘Complete List of Blueprints 


ANY, one of the blueprints lated 
below ean be obtained from 
PoruLan Scinnce MonTHLY for 25 
cents. The Editor will be gl 
vide, ‘upon request, informati 
tive to tools, material, or equipment. 
Blueprint Service Dept. 

‘Popular Science Monthly 

‘225 West 39th St., New York. 

|] Geeruzcen: 

Send me the blueprint, or blueprints, 
T have checked below, for which I in- 
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eee rte ie 
Y gore Ep 
PES EF 
: EE 
; iE 
# sae BL 
i ie Washing Machine 356 
HE TYR cna too ae 
i Rereedieeaat te He 
i Eizo de & || 
Remmi iF || 
% EE 
eeiretsa eB 
cere IE 

i 

: 

: 

8 

§ 

5 

: 

8 


City and State 
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SHA 


S Magute Vulcanizer 


LIGHT 
THE FUEL 
NO GASOLINE 


VULCANIZE First 
—and Make it Last 


Rubber must be heat-vulcanized in order to obtain 
a permanent “weld” that lasts, and makes the 
punctured tube as good as new. 

A Shaler repair cannot loosen or come off, because 
the repair is permanently vulcanized to the tube so that 
it is not affected by the heat and friction of driving. 

It's easier than “sticking on” patches—quicker than 
changing tubes. It makes a strong, durable repair that 
flexes perfectly with the tube—and will not come off. 

Over two million motorists use the Shaler and recom- 
mend it to their friends asa guarantee against puncture 
troubles. It saves time, prevents delays, gives longer 
mileage and pays for itself many times over. 


All Auto Supply Dealers Sell It 
Your Auto Supply Dealer has the 
Shaler 5-Minute Vulcanizer in 
stock, probably in his Stop 
in and get one for your car today. 


C. A. SHALER CO., 2100 Fourth Street, Waupun, Wis. 


Complete Outfit Only $1.50 
ssh Sei es 
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“‘Here’s the panel I want’’ 


‘The panel is the “front door” ment Bureau of Enginecring 
of your radio set. ‘The selec- and the U. S. Signal Corps. 
ton ofthe panel is a8 IMPOR” Calon radio pancl are for 
looking panel. And you want a jthed in black, oak, and, ma- 
nel that has high dielectric hogany.| They come ready to 
Panels use in these standard sizes: 
Your Celoron panel comes }$2 54i5  f--- Telexaie 
wrapped in a dust-proof glass- 3.0 7aiaa!y 7.0. Frdbaaie 
ine envelope, Dust and grit #.72l4x36 &..a2x1823N6 
cannot scratch Human SeoT 526 eSNG 
hands cannot leave greasy Other sizes are eu to order from sheet 
finger prints on Celoron. dst your dealer, 


Because of its high dielectric As interesting bookles for the radio 
tirength, Celoron is approved oe prcnin bnetiee eect Gos toe 
by the U. &. Navy Depart- Tew 


‘To radio dealers: Send for special dealer pricelist showing standard assortments 


Diamond State Fibre Company 


| BRIDGEPORT (near Philadelphia) PENNSYLVANIA 
anchor in Principal Cite 
‘Torento, Canada—London, England 


CELORON 


LL STANDARD RADIO PANEL 


‘One Charger 
for All Batteries 


Charges volt peanat tube 
police, eval 


Spool Provides Adjustment 


for Electric Droplight —_ 

THiS spool adjuster for. droplets i « 

simple but not unsightly device that 

will line up the lamp cord quickly and 
effectively. 

‘At the inner edge of one rim of a large 


‘spool a hole is bored 
through to the cen- 
tral hole, and 


through this is 
passed the lamp 
cord. At the other 
rim cut @ groove in 


. 


indicated. This en- 
‘gages one arm of the 
wire hanger, ‘The 
edges of the groove 
should be 


f. hereord extending from 
to the light always remains the same 


Yonah —SobanD 3 OUT 


| Readers Report Fine Results 
| with Unique One-Tube Radio Set 
ANY letters have been received from 
readerp telling of the exceptional 
results they have obtained with receiving 
sets builtin accordance with the con: 
Structional article, “One-Tube "Radio | 
‘Set Operates, Loudspeaker,” in the Janu- 
ary isaue of POPULAR SCIENCE MONTHLY, 
C. B. Cobper, M.D., of Grandview, 
‘Tex, writess 
"ed Yeu nk he Jagr oe gt 


ae pa mtdatant, Pecomber 10, 108 
eed aifet 30 f 


id Whyte, Pourheepsie, N.Y. 
ac batey te Someta antic ant am tery 
wi datas mace cho Bead to 
irons 


C. 8. Conrad) Lima, Ohio: 
| | thave tried several hook-ups for radlo'and in the 
tact late Utansary hut Borotan Seurxete Somat) 
at Tieaceads Phe stations received tn anel 
tegen i 
os, Wee. WEY, 
Sta Colin, Seve Ateato), 


‘Any. one who overlooked this note, 
worthy article in the January number can 
obtain that issue from the sia 


Department, POPULAR SCIENCE MONTHLY, 
228 West 39th St., New York, for 25 cen 
fas long as there are copies left 


| Rep lead is being used effectively. to 
| Gaimng exterior, woodwork, especial! 
SGar wbods ax Southern pine, cypress 
tnd spruce, which sometimes are ful 
Sap. "When the orange color is objec 
Tonable, tis covered by two conto 
| Sita pain i 
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Des 


CY, Made 
“Red Devil” Tools 


Make Your Everyday 
Repair Jobs Easy 


HEY reduce difficult problems in the home, the office, 
the workshop—around the car, to surprisingly easy 
tasks. There is the right tool for the right job. There's no 
end to the number of useful things you can make and mend 
with them. They help you keep things in order—help you save. 
Forged of steel for strength. 
The following are a few “Red Devil” Tools and their sug- 
gested uses: 


Chain Dri 
for drilling iron, the engine cylinder, truck frame, 
angle irons, pipe, wagon tires, for brick, con- 
crete, ete. 


Glass Cutters: 


for repairing windowpanes, glass sashes, green- 
houses, for making passepartouts, table tops, 
glass trays, aquariums, etc. 


[abe Soul is 


Price each, 20¢ 


Pliers: 
for repairing radio sets, gas engines, motor- 
cycles, automobiles, trucks, tractors,’ vacuum 
cleaners, sewing machines,’ guns, typewriters, 
toys, for amateur plumbing jobs, ete. 


Hack Saw Frames and Blades: 

for cutting sheet metel, pipe, tubing, cables, 

structural steel, etc. 
“Red Devil” Tools also comprise a complete line of Auger Bits, Screw 
Drivers, Snips, Wrenches, Cold Chisels, Bolt Cutters, etc. Be sure to 
look for the “Red Devil” trade mark on each and every tool. Your 
dealer has them in stock—if not, he can get them for you. 


Send for the “Red Devil’ Mechanic's tool booklet— 
a handy reference guide for users of good tools. 


Smith @ Hemenway Company, Inc. 
Manufacturers of ‘‘Red Devil’’ Tools 
264 Broadway 
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Announcing— 


ANewRadioFrequencyTransformer 


—in a combination unit, consisting of trans- 
former, tube socket and theostat. 

Especially designed for use in tuned radio fre- 
quency circuits—the most practical method of 
amplifying high (radio) frequency impulses. 
The trend toward radio frequency amplifica- 
tions to be expected. Its advantages are many 
—long distance reception; the excellent results 
obtained with indoor aerials, and an entire ab- 
sence of interference withneighboringreceivers. 


‘When incorporated in a tuned radio frequency 
circuit, this transformer amplifies efficiently 
at all wave lengths employed in present-day 
broadcasting. 

All Eisemann units are matched one to the 
other, not only in their electrical co-relation 
but also in appearance, and, when assembled, 
Present a harmonious whole. 


‘Complete instructions for wiring are given, and 
the individual not deeply versed in Radio can 
build a receiver with assurance of results, 


BISEMANN MAGNETO CORPORATION 
WILLIAM N. SHAW, Prosdent 
40 Thirty-Thied Street Brook! 


N.Y. 


We Want Agents at $50 to $90 a Week 


New Invention—Just out. Needed in every home every day. 
Patented. Nothing else like it. Low priced—Sells om 
‘Sharpens any kitchen knife, paring knife: carving knife, bread Knife 
late jut get knte ts lot term cranksarpens bow sides at once 
atomatialy Tepresentatives at once. cen and womes 


Chinese Game Table 


(Continued from page 81) 
17/16 by 246 in. The eight end bins are 
pieces 144 by 111/16 by 8 in., hollowed in 
the upper surface. ‘The eight center bins 
are 134 by 1 11/16 by 10.816 in. The 
12 bin divisions are 3 by 11% by 
19/16in. ‘The four filling pieces that form 
the inside partition between the bins and 
the playing surface of the table are 5/16 by 
1 BAG in. by 2 {t. 113 in. ‘They are 
notched at each corer (Fig. 8, page 83) 
0 as to allow four small lids to be used 
for the four square corner compartments 
These compartments, the construction of 
Which is clearly, ehown in Fig. 3, are for 
holding the dice and other small objects, 
‘The main table top or center board is 
slued up from pine or poplar % in. by 
2 ft. Tin, by 2 ft. Tin. Tein covered with 
leu, oF rubber 34 in, thick, 
ct felt table cover 2 ft. 
9 in, by 2 ft. 9 in. The cloth in turned 
over and tacked to the board base edges. 
‘The whole top is simply dropped into 
place and fastened with screws from tne 
derneath the table frame. ‘The ashtrays 
this case are turned from 134 by 234 by 
| 234 in. wood with glass inserta.” Beside 
the hinges, four brass elbow brake braces 
or stays 16 in. long, and four silent easter 
domes 1 in. in diameter are needed. 


Obtaining an Oriental Finish 


One of the most effective finishes for the 
table is an Oriental black. This is ob- 
tained by giving one priming and one 
finishing coat of flat red paint, preferably 
vermilion coach color, but, in’ any event, 
a very brilliant red of fine quality. The 
second coat is smoothed with 00 sand~ 
paper and then covered with one or two 
‘coats of rich black furniture enamel. ‘The 
final coat is rubbed vigorously with FF 
powdered pumice-stone and rubbing oil 
raw linseed oll, or sewing-machine oll, 
‘The enamel is rubbed hard #0 that the 
vermilion shines through in places and 
ives a warm underglow. ‘The general 
tone is then one of an antique Oriental 
piece, black lacquered over red. 


and with 9 pi 


‘This type of table is also frequently 
finished in ivory black and oceasionally in 
walnut or mahogany. 

‘The shop drawings of this table, with 
full-size details of the essential construc- 
tion and a completel 


smiaed Dill of ma- 
‘are contained in 
Blueprint No. 32 of the Home Workshop 
series. This can be obtained for a nom- 
inal charge of 25 cents from the Blueprint 

‘ervice Department, POPULAR SCIENCE 
Mowruny, (225 West 20th St, New 


| For the Woodworker 


TT WO practical desiene for dis 
alcoves will appear in the Ay 
Home Workshop. 

‘Among other articles scheduled for 
early publication is one by Edwin M. 
Love ‘on, time-saving. tricks of the 
carpenter's trade. for home workers, 
| |) another by S-'W. Blanchard, "“Habi- 

tant’ Chairs, Built by Home Crafts- 
men.” and a third on building a corer 
china closet. 
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| The blustery. rainy 
days filled with 
| Joyous eniertainment 


the thrill of 


sale 
Write fo 


For Every Receiving Set 
there is a MAGNAVOX 


Exit 


Enter Erla Selectoformer 


QUAM 
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Variocoupler 


Combines Im Properties of 
Coupler and Wavetrap 
Again Erla contributes notably to radio advance- 
ment. Erla Selectoformer, replacing alike vario- 
coupler and wavetrap, greatly increases volume 
and sclectivity in radio receivers, at the same time 
reducing cost. 
Selectoformer,asthenameimplies, operates simul- 
taneously as a selector and radio frequency trans- 
former, picking off of the antenna the one wave- 
lengthdesired and amplifyingittonormal strength. 
Thus is avoided the interference common to re- 
ceivers that depend for selectivity upon tuning 
the coarse antenna system. Also, because of the 
amplification brought to bear, there is eliminated 
the loss of energy encountered in wavetraps of 
conventional type. 
With Selectoformer, distant signals come in loud 
and clear, even with powerful local broadcasting 
in progress. Tone quality, likewise, is greatly im- 
proved, through reduction of static and other 
disturbances. 
Controlofthe Selectoformeriseffected through the 
23-plate condenser already built into most receiv- 
ing units. Installation isa matter of moments only. 
For complete details regarding this and other Exla 
improvements, including latest reflex circuits, ask 
your dealer for Exla Bulletin, No. 20, distributed 
; or write, giving your dealer's name. 


a 
Electrical Research Laboratories 


ERLA 


| nee Bees 
NEST to samme hunting, shotgun 
| of flying targets, offers 


‘Trap Shooting with Homemade 
t (and. Tin"*Birds 
By John Edwin Hous 


shooting gt clay birds, or other forms 
‘most alluring 

sport with the gun. C 

however, is denjed to many, 


It consists of a 
wooden frame 
stoutly reinforced 
with metal cleats, 
and a wooden hurl. 
ing arm, to which 
motive ‘power is 
supplied by 
stretching two dis- 
carded motor 
tubes. Light and 
compact, the cata- 
pult may be hauled 


to and from the shooting grounds on the 
runningboard of a small roadster. 

On the shooting grounds it is necessary 
to have on hand only a supply of old tin 
cans. The hurling arm, which is pressed 
downward to bring the inner tubes under 
tension, is latched and the cans are placed 
on the arm. A cord fastened to the lateh 
frees the hurling arm at the will of the 
shooter. The arm flies up, strikes the top 
of the frame, and the tinware keeps on 
going—usually about 100 ft. in the air. 

‘The shooting grounds chosen for experi- 
mentation with the catapult is near the 
city dumping ground at Alhambra, Calif., 
where there is an unlimited supply of tin 
‘ware to be shot at. Onee built, and trans- 
ported to the scene of activities, the oper- 
ation of the catapult costs nothing. It 
will throw tin eans all day to provide a 
most excellent and inexpensive form of 
shotgun target shooting. 


Keeping an Auto Tuned Up 


VERY motorist will fod many 
tions in a pew serie of articles by Ray 
F "Runs the first of which is scheduled 
for’ early publication in the ‘Home 
W Department. ‘Fis frst 
see ly hoe o_lninate “rks 

trou ‘ites an an exam 
2 motorist who makes a sct_of plugs 
inet ar fens 28,000 miles 
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A Radio Statement to the Public 


The Meaning of Coordinated Scientific Research 


EEPING its pledge to the public, the Radio Corporation of America has con- 

centrated its vast research and engineering forces upon the solution of certain 

fundamental problems facing the art—problems which have become more apparent 
as broadcasting stations and radio receivers multiply. 


The phenomenal expansion of the radio in- 
dustry, and the universal and ever-increasing 
appeal of radio represent an outstanding de- 
velopment of the present century—for this 
industry has grown from infancy to maturity 
in a space of but two years. 


Briefly stated, there is today a necessity for 


—A radio receiver providing super-selectivity 
—the ability to select the station you want 

whether or not local stations operate. A selecti 
which goes to the theoretical limits of the science. 


—Super-sensitiveness—meaning volume from 
distant stations—along with selectivity. 


—Improved acoustics —more faithful reproduc- 
tion of broadcasted voice and music than has ever 
been possible before, 


—Non-radiating”” receivers—a new develop 
ment, a type of receiver which, no matter how 
handled, will not interfere with your neighbor's 
‘enjoyment. 


—More simplified operation—a super-receiver 
requiring no technical skill, thus making the 
greatest achievements of entertainment immediately 
available to all members of the family. 


—A receiver for the apartment house and pop- 
ulated districts, requiring neither aerial nor ground 
connection. 

—Another type of improved receiver for the 
suburban districts, equally capable to that above, 
for use where the erection of an aerial presents 
no problem. 


Painstaking search in quest of these ideals has 
led to new discoveries, setting new standards 
of excellence and performance—discoveries 
which have established: 


First—that improved acoustics are possible—a 
matter of scientific research and not of haphazard 
design—for truly melodious reception, 


Second—that dry battery operated sets can be 50 
designed as to give both volume and distance. 


Third—that the regenerative receiver is susceptible 
to marked improvement providing selectivity, sen= 
sitiveness and simplicity of operation hitherto 
deemed impossible of accomplishment. 


Fourth—that the Super-Heterodyne—the hitherto 
complicated device requiring engineering skill to 
operate—could be vastly improved —improved in 
sensitiveness and selectivity—and simplified so 
that the very novice and the layman could enter 
new regions of entertainment and delight. 


Watch For Further Announcements 


Radio Corporation of America 


233 Broadway, N-¥.C. 


433 California St., San Francisco, Cal. 


Radiola 


REG. U.S. PAT. OFF. 
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HIGH SCHO 
COURSE IN 
TWO YEARS 


‘You cannot attain business or 
inence, You are barred from 
successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
And college entrance. In fact, em- 
lovers of practically all worthwhile 
jitions demand High School train- 
Ing. You can't hope to succeed in 
the face of this handicap, But you 
can remove it, Let the American 
School help you. 


FIT YOURSELF FORA 
BIG FUTURE This course, 
‘which haa been prepared by some of 
America’s leading professors, will 
‘broaden your mind, and make you 
kkeen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
cavers all subjects given ina resident 
‘school and meets ail requirements ot 
‘a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within wo years 
You will enjoy the lessons and the 
Knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
{or full particulars and Free Bulletin, 


American School 
Dept. HOTS 


Drexel Ave, and Sith St., Chicago 


‘American School 
Dept H375___ Drexel Ave. 6 Stth St. Chicsgo 


‘Send me full information oa the subject checked 
Sed how you wil help me win success, 


Xi | with Length Adjustment 


Improves Radio Reception 
By L. B. Robbins 


)R maximum efficiency in radio recep- 
tion, the antenna must be the ri 
Jength. | Some radio fans have sey 


en. DEL OF cw 


and fasten the farther end to an insula~ 
tor, which is fastened, in turn, to a rope 
that runs down through the fixed pulley 
and ends in a weight. 

‘The near end of the antenna is then 
run down through the suspended pulley 

id fastened to a reel with an insulated 
shaft and drum. When the reel is wound 
up, the antenna is pulled toward the 
hearer mast and thus shortened. When 
the reel is unwound, the weight carries 
‘the antenna up again and stretchen its 
Tength between the masts. 

"The vertieal part of the wire acts as 
ppart of the lead in. A clip can be clamped 
(on this lead-in wire at the most con- 
venient point. Any kind of elip can be 
used, but one that will be posi 

ig illustrated 


automatically 

by winding a 

rubber — band 

around the handles, close up to the joint. 
‘This will not prevent their closing. 

‘To use a pair of pliers as a small vise, 
hold the jaws together with a small C 
clamp, such as may be obtained at hard~ 
| ware stores for about 10 cents.—E. A. M. 


‘A coop soldering flux can be made by dis~ 
solving pow in in alcohol and 
‘adding a little glycerin to prevent drying 
or caking. ‘This may be used with thin 

| wiresolder and a well-tinned soldering 
copper to produce perfect electrical con- 
nections. Ay 


| soeg over. projectinn lsc 


and | 
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so cagy now —aneemble any 
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Sicet"wets Yall crip and protec 
Pet eboned handle Tor comfort: 
Teveragecinch tg Teac ithe 
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THE MONARCH MACHINE TOOL CO. 
401 OAK STREET IDNEY, OHIO 
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Write us a post card 
Address Dept. 5-K 


and we will send you free this 52 page catalogue of 
radio sets and parts. It also contains explanation 
of radio terms, map and list of broadcasting sta- 
tions and much radio information, including an 
explanation of successful hook-ups and circuits, 


You will be amazed at the low prices Ward’s 
quote. A complete tube set having a range of 500 
miles and more, including tube, head set, batteries, 
and antenna equipment, as low as $23.50. 


‘This catalogue contains everything for the ex- 
pert and amateur, Complete sets and every im- 
proved part for building sets, all the most up-to- 
date devices—at the lowest possible prices. 


em i Headquarters for Radio 


Montgomery Ward & Co. is headquarters for Radio, 
selling everything direct by mail without the usual 
“Radio-profits.” Why pay higher prices? Ward 
quality is the best and the prices will often save you 
one-third. Everything sold under our Fifty Year 
Old Guarantee—Your Money Back if You Are Not 
Satisfied. Write today for your copy of this com- 
plete 52-page Radio Book. 
‘Write to our house nearest you. Address Dept. c.it 


exteese. Kansas City St. Pant Portiand, Ore. 
Fe Werth can 


Montgonieéry Ward 8 @. 


The Oldest Mail Order House is Today the Most Progressive 


emcage a 


al ean Or 
cay ® 
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“What a whale of a difference 


just a few cents make!” 


—all the difference 
between just an ordinary cigarette 
and—FATIMA, the most skillful 
blend in cigarette history. 


$1.78 3 etprt ers. 0.0, tmnt 


‘CALIFORNIA TRADING CO. 


| the cross-lap joint from the lines 


Sturdy Flower Box ziand Stand 
Hold Indoor Carden —_| 


By Kenneth R. LaVoy 
THE plant stand and flower box ilu 
trated can be used for ferns, potted 
plants, or water-growing bulbs that will 
keep’ a bit of summer in the house all 
year round. 
‘The materials needed for the stand are: 


rr BE PHC in 


Elfitpensy snhing aa 


ox with dimensions of parts 


light penciled lines to represent the diag- 
onal stretchers. Get the stretchers ready 
allowing 1 in, extra length for fitting the 
ends, Place one stretcher on the top 
along the lines already laid out and mark 
dicat- 
ig the other stretcher. Next, cut the 
nds to correspond in length with the 
top, Do the same with the other stretcher 
and cut the half-lap in both. If done 
carefully, the pieces will fit together. 

In assembling, fasten the legs first to 
the top and then to the stretchers. The 
halflap joint may be fastened with glu 
cor with a 34-in, bright head screw from 
the under side, Use eightpenny finishing 
naile for assembling and set the heads 60 
that the holes can be plugged with putty, 

‘The dado on the sides and ends of th 
flower box is made with a combinatio 
plane or with a chisel. It should be at 
east. 5/16 in, deep to allow for the ex- 
pansion of the bottom. First place 
end and side together, put the bottom i 
position, and fasten the second side, leav 
ing the other end until the last. 


oft wood will 
do for paint and enamel. A pleasing 
finish is to enamel both stand and box 
and then apply a simple stencil design 
to the sides of the box and on each leg of 
the stand. 

A bread tin makes a cheap and water- 
tight lining, and can easily be moved, 
when necessary, to replace the flowers. 


= < 
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Paragon 


Model III $175.00 


The Last Word 


In a Paragon Receiver for the Home 


At last—a radio set that not only har- 
monizes with your furniture but adds to 
the attractiveness of any room in which it 
is placed. And not an ordinary radio set 
but a PARAGON. 

Paragon Receivers are famous for the 
long distance records they hold which in- 
clude the reception of the first trans-con- 
tinental amateur message and the first trans- 
Atlantic message. It isa Paragon that keeps 
the world in touch with the MacMillan 
Expedition frozen in north of Greenland. 

Ulanrated Bulletins of Paragon 


io Products are yours for the 
asking. 


We believe in the 


Paragon Receivers, because of their su- 
perior selectivity and sensitivity, areequally 
famous for the ease with which they can be 
operated and the clear results obtainable. 

Now comes the latest Paragon, the 
Model III, pictured above, with all the ad- 
vantages of the other models but housed in 
amahogany or burled walnut cabinet which 
is a work of art. 

In appearance, the Paragon Model III 
Receiver now matches up in every way to 
the perfection of the instrument itself. 


roduc 
iyprowceted 
hewieot 


Wintereseed, wee ws for details 


ADAMS-MORGAN CO., - 18 Alvin Avenue - Upper Montclair, N. J. 


PARAGON 


RADIO PRODUCTS 
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MAIL THE COUPON TO-DAY? 


(NESS TRAINING COURSES. 
slnmana 
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Chemistry 


‘Simple Formulas that 
Will Save Time 
E ‘and Money 


spemnenicesen 


if a soldering iron is lacking. If 


therefore, im) the 
nd 

of 

\dfed joint 


consisting of 1 part 
part of x 
tin is excellent. 
More lead can 
be used, but 
too much 
should not be 
employed. 
‘An ordinary 
hard solder, 
which is fairly 
easy running 


rather’ red_ in 

color, consists 

of 70 parts of copper, 22 parts of zine, 
and 8 of tin. A solder for izon, stash and 
the bronzes consists of 58 parts of copper, 
43 parts of zine, 1 part of tin and a trace 
of lead. 

Many radio enthusiasts still use erystal 
detectors. Since unmounted crystals are 
cheaper and offer a wider selection for 
sensitivity than mounted erystals, it pays 
to provide a low melting alloy suitable 
for mounting a erystal in a detector cup. 
Such an alloy consists of 4 parts (by 
‘weight) of bismuth, 2 parts of lead, 1 part 
of tin, and 1 part of cadmium.’ These 
metals ean be purchased in small quanti- 
ties from any large chemical house. 

Place the bis- 
ruth, the low- 
est melting 
metal, in an 
iron’ spoon 
and heat over 
fan alcohol or 
other flame un- 
tilmelted. Then 
add the other 


metals one after the other. 


With few 
exceptions, the lowest melting metal is 
added first and, when this has melted, 
the next is put in. 

If it is desired to cast the alloy or 
solder in bars, it can be done easily by 
pouring the melt into a mold of refractory 


substance. I use a block of good clay 
‘that was dried in a shaded spot for three 


inued on page 128) 
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Those 
Saxophone Blues! 
Drive away the blue devils, give your 
4 expression, win 


Reon pa 
eel Always et 


a 
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TODAY 
Declers— Some choice territory all open Write 


LYON &. HEALY 
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151000 commercial drawings. Meyer Both ine 
struction inthe dilleence between nce fact 
wel Sect ate slememed ireaion 


Get Facts Before You Enroll in Any School 
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“Built First to Last” 


Beginners, Experienced Amateurs and Ex- 
perimenters Turn to Coto for Radio Parts 


You can build from the very simplest radio set up to one with the latest 

refinements with Coto parts. And what is more fascinating than to try 

out the various circuits as they are published? And with Coto parts you 

know you will be getting the very best from these circuits. Learn the 
A. B. C. of radio—“‘Always Buy Coto.” 


Use All the Energy in 
Your Antenna 


Don’t waste it in the insulation 
losses of an inferior condenser. 
It’s like pouring water in a 

ve, The low losses of a 
Coto Condenser insure maxi- 
mum signal strength. Use one 
and be convinced, 


ANAM 


“So Much Better than 
Your Advertising Claimed” 


‘These are the words ofa pleased user of 
Coto Compact Moulded Variometer 
He was surprised because of its won: 
derfully compact sie (34 211423! 
in.) to find it splendidly efficient over 
the broadcasting wave lengths 200 to 
600 meters. Price $5. The Coto 
Moulded Variocoupler to match is 
just as fine, $5.50. 


The Tube with 


Double Grip 
and Hard 
Rubber 
Insulation 
Cotog 
means positive 
contact, and 
the best’ radio 
insulation pre 


ichtage 85 


D Superior to any other t 


Coto Variable Air 
Condenser 
WITH VERNIER 


‘There is just one bearing in this 
condenser and that is protected 
with hard rubber, the . best 
Known radio insulator. Plates 
are of SILVER PLATED cop- 
per, soldered rigidly in place for 
Fasting efficiency. Complete 
with vernier adjustment “and 


Riandsome dial. Type 3505, 
000 ‘Mid. $5. Type 3510, 
oor Med. $6. 


GUARANTEE! 
Every piece of Coto Radio 
apparatus is 


‘ely 
ce at 
eee irs 


COTO-COIL Co. 
87 Willard Ave., Providence, R. I. 
nt Go Dung Pot Bi 
‘Manta, C. P. Atkinson, Atlants Trust Ce. Bldg. 


PERKINS ELECTRIC CO.,LTD. 
MONTREAL: TORONTO, WINNUPEG 
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“Superior to Any Other 
Regardless of Prici 


Mr. W. R. Reschke of Staten Island, 
‘am forced 
Thave been 


to write you this letter, 


quite a number of set 


ardless of price. The results T get 1 
cannot equal with other audio trans- 
formers, clear and plenty of amplifica. 
tion.” Am using WD11, WD12 and 
U,V. 201. A tubes." 


Fi 
st for All Stages 


in the simple, economical, easy 
‘proves best in radio. For an 
‘amplification unit that will be a real 
‘sweet singer without shielding, jock- 
eying or fuss, Coto Specials in all 
‘tages is your sure and money sav 
bet. Great for reflex circuits, too. 
‘Low price (§2.50) is thei least recom. 
mendation. Jobbers are ordering in 
thousand lots, 


The Original Honeycomb 
Wound Coi 


‘Years of factory e 


experience is, 
quantity pro- 
‘uction account 
for combined 
extra quality 
and low price. 


LI LILI LE LE TEM AE 0 a a 


‘ 


IN ONE 


$1662°9 Earned Stason 


ANEW BUSINESS—BIG BUSINESS 


A Business to Enthuse Over— 
The “Ideal” Lawn Mower Sharpener 
A wonderfal invention that sharpens lawn mowers scientific~ 
“lly quickly—perfectiy; docs the work ax nothing else can. 
Fred C. Milkert of Melrose Park, Ill., writes: 
“The Ideal Lawnmower Grinder put me in business, starting in the bese- 
‘ment of my home and forcing me now for the third time to move into 
Digger quarters. Today the dream of my life—a shop of my own—is 
Fetlised™ ‘With'a machine like yours and alittle bustle any man can 
‘have a business of his own and be independent."” 


You Start Now 10,29: doen't know where wget 
thems 


ned, Mowing the lawn dreaded because of dull or improperly 

sharpened mower. Lawn mowing is healthful, invigorating and pleas. 
‘ant when Mower ia “Ideally” sharpened. Youdo 

the work acientifically—you are in big demand. 


in mowing 


People Sad emesis sAdoak™ Mower 
ich mower ‘rran “ideal Mo 
Fons light—clickelick-click and the grass is 
Et, Ba permanent Doin for Jour 
tart now 


Write Today 
Wie ‘eat dotted 


Write today for our 
position, " 


oo 
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Nothing Impossible 
hounands of pnniechansed ei ves 
‘With this secret Gol. Adame of Sait Lake City 
‘made over $4,000 in 5 few days 

Teles this pees wil imroedinely and practically 
SOAS cnt demomrateseectrcity br turning 
‘on the electric light, TT 1S WORTH NOTHING 
SOU" Fora men arene cosa, Dea fea 
Saves of many 
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The Biggest Little Woodworker, 
Ever Built! 
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ies iver motor 
Galy G19 combletet, Late attachment 
Seiy $19 extra Firscciaes Parks angle 


Literally 
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ites) “construction, sit olay electri Five Days’ Free Trial 
Soided "Stee tabletop. The “pewest send your name, postcard will do, 
Tine fa email shop equipment. Guaram= ne LER POSTIVE SIMPLE 


Barractiogs that you cn berin apriviog INA 
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you delay. 
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Mra etter The CARNAGEY INSTITUTE 
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Home Workshop Chemistry 
| (Continued from page 126) 


months. A mold was shaped in it by 
scratching it gently with a knife. Metal 
cast in this way is much easier to handle 
‘than if it is in lumps or flat pieces. 

‘The same low melting alloy can be used 
to solder the connections of a radio coil, 
the heat being applied by a match or a 
small alcohol lamp or blowpipe. The 
solder will melt quickly and run freely 
under the heat of a match, 

Soft pewter and other low melting 
metals are easily soldered with a soft solder 
consisting of 5 parts (by weight) of bis- 
muth, 3 of tin, and 2 of lead, It melts at 
approximately 212° F. Care must be 
taken in soldering easily fusible metals 
together to be sure that the solder melts 
at a lower temperature than the metals 
to be united, 

Fluxes are used with most solders in 
order to absorb oxygen and prevent the 
metals from forming oxids. Calcined 
borax, which is a neutral salt, has the 
property of dissolving the oxids formed 
while soldering. Another neutral solder~ 
ing flux often employed with success is 
powdered rosin or tallow, although bees 
wax is better than the’ last-mentioned 
substance. If none of these substances 
‘or no commercial flux is at hand, « wax 
candle will often serve with fair success, 

Aluminum is most difficult to solder. 
It takes up oxygen too readily when 
heated, and also gives up its heat too 
quickly. The presence of phosphorus in 
‘a solder prevents oxygen absorption, An 
aluminum solder can, therefore, be made 
of 2 parts of silver, $ parts of aluminum 
phosphide, 29 parts of tin, and 50 parts 
| of zine. ‘This solder requires no flux, 
JN CONNECTION with this article on 

‘solders and fluxes, read Mr. Laraby's 
“Hints on Soldering,” on page 134. 


Groove in Bench Plate Aids in 
Setting Rivets Neatly 


snents 70 

hs TeOTE BENCH PLE 
‘The groove, that tapers_in_ depth, 
{oaks eenny to set plas, straght rivets 


should be planed with a taper, as shown, 
14 in, deep at the shallow end and 4 in. 
at the deep end. 

‘When using the grooved plate, slide 
the sheets with the inserted rivet back 
| and forth until the proper projection on 
‘both sides has been obtained and then 
rivet the upper side. Next, turn the joint 
fover and the other end of the rivet will 
be projecting sufficiently to head up well. 


sbinet Scraper, |. 


FOR the finishing of ‘small hardwood 
pieces, this plane-like seraper is easier 
to use than the ordinary flat 
seraper, It is easy to 
necessary steel, 
found in 
one illust 
the knob 
Cut off AON length of 2 by din. 
wood, and, 51 i from one end, make 
notch very slightly more than halfway 
through the block. The sides of this 
noteh should form an angle of about 90 
degrees. ‘This angle is not important, but 


‘The scraper in use and the few parts 
that are necestary” for making the’ toot 


the angle that the buck surface makes 
with the block, is; it should be within a 
dogree or two of 10 degrees from the 
perpendicular, 

If an old hand seraper is available, the 
blade can be cut from it, 4 in. long and as 
‘wide as the rear surface of the noteh, plus 
1; in. ‘Two elongated holes are made in 
the steel by drilling two pairs of holes 
M4 in, apart and cutting out the inter- 
‘mediate pieces with a chisel. The blade 
then can be set after the cutting edge has 
‘been worn down by sharpening. Round- 
head serews hold it in place. 

Should this type of steel not be at 
‘hand, excellent material is obtained from 
fan old kitchen knife blade of sufficient 
size or even the bit of a small plane. 

‘The front hand grip is a wooden knob 
attached by a long wood serew, and the 
rear grip is shaped from a block of white 
pine 1 in, thick. It is held by long screws 
through the top.—DAtt R. VAN Horw. 
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Stale 


10 Shaves 
FREE 


See Coupon 


My Life Work 


The finest Shaving Cream you will ever know 
By V. K. Cassady, Chief Chemist 


We made 130 tests 


We made, up_130 formulas which 
wwe discarded. "Each was better than 
tie one ‘before, “But none, nour 
snion, reached the utmost in 
ving Cream 
Thea we attained. by many times 
‘over. the beat Shaving Cream in ox 
ooce ‘may’ make «better 
foe, but not much better. T 
Palmolive Shaving Cream is monarch 
inte feld. It le winning men by the 
millions, aa they ty Tt 


GENTLEMEN’ 
T have devoted my life to soap chem- 
istry: We hawe here ‘some 
fzeatest woaps created. One of 
them Palmolive isthe leading toilet 
soap of the world. 

Gur reateat ambition for years has 
been to perfect the supreme Shaving 
Cream. ‘And we have done that, be- 
yond quection. Millions of men now 
concede it 


1,000 men consulted 


(Our fiat step was to ask 1,000 men 
vehat they most desired in « Shaving 
ream, ‘All of them agreed on Tour 
a and the 

one requirement, and the great- 
etof all, g something no man men- It 
feed, 

Et 
ment ina chaving soa 
Bubbles which support the 


Don’t change from the cream 
like now until you sve what Palmol 
‘Cream does. But make this 
fou owe it to yourself and to us 
Ty san chaven ead lt te vera 
hairs for show if we have excelled the rest. 


cutting. 
Excels in § ways 
Tt multiplies itself in fullness for ten minutes on 
lather 250 times, so one-half the face. 


3a bubbles ou 

port the hate for ete. 

one omg tag towels, The palm me liga 

to finger rubbing. blend acts as s lotion, lenv- 
ie" maintains its creamy ing fine after-effects 


aa 0 ~ PALMOLIVE 
mae SHAVING CREAM | 


are then rubbed down with earborundum 
cloth, which takes off the gloss and leaves, 
something akin to a frosted surface. The 
same result can be accomplished by 
exposing the plates to the fumes of 
hydrofluoric acid. 

| The glass is coated with ordinary alu- 
minum paint and connections are made 
with small tinfoil strips sandwiched 
between the plates.—CarTer Fiske. 


10 SHAVES FREE 


Simply insert your name and address 
‘and mail to 


‘THE PALMOLIVE COMPANY 
Dept. B625, 360 N. Michigan Ave Chicago, 


+ 
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Science Use Nu-Gas 
To Cook and 


Up-to-date 

out coal bins because there’s a 
better, cleaner, easier way to cook, 
bake and heat, by burning free air. 


“Don't buy coal at present price,"" says a 
Domestic Science Expert. Don’t buy it at 
fany price, You can get far better results by 
burning free air and oil in the way science 
hhas recently discovered, ‘The government 
does it, the big ships do it; factories do it; 
fand new homes are being built without coal 
bins or wood-sheds because their owners 
hhave adopted the new, clean, dustless, dirt- 
ets, laborless device which fits in any stove. 


Oil and Free Air Make 
Wonder Heat 


Science has shown that one part of coal ol Ocerosene) 
{he chcwpent of fucts, con bebnised orth twenty parts 
ot'sie Gaya remnrkabie burner) and the result fe a 
vert Shearer then dirt they bring. Absolutely safe: Sent 
 dayefee tials Amusing Woncied woarana. 

‘Free Book About Remarkable Wey to Bora Air 

TiS new to eet heasewoet fs hail Lear, 

‘bering ail tat beat ou want but 


Save ae warmer 
fn, feet my end Retin Information 
Free Mention f pou hove heater, tmnge 6 
furnace: No obligation to you thateve!, 


Wade Hill Manufacturing Co, 


Devt. C-41,.8t. Lovin. Mo. 


A twist of the wrist 
on arising. Intense 
fire almost instantly 


when you like. You ean 
“without. 


Charge Your Radio or Auto Battery 
at Home Overnight for a Nickel 


with the 


WHY PAY MORE—OR GET LESS 


Why buy a 2 oF 3.ampere reetier without 
Ameter requiring from 40 to, 80 hows to 
Gharge your battery and costing twic 
imc "operate when for the se Pi 
Yottcan eecure the genuine S-ampere 
READ HOMCHARGER which docs a 
ird the time and at half | 
the cost? Fitted with high grade antmneter | 
(Climinating yueswork) charging cable and 
fattery clipe no extras to buy. For sale by | 
Ul good dealers, $18.50, ($25.00 in Canada.) 


INSIST ON THE GOLD SEAL 


It’s your guarantee against 
Substitution and. appears on 
pame-plate and: package. 

‘other charger is Just good. 


RADIO FANS, ATTENTION! 
FREE, {2k you seater or send direct f 


HOMCHARCER ike ot broadcasting 
stations and COLD SEAL bulletin. 


‘The Automatic Electrical Devices Company 


131 Weet Third St. ‘Cincinnati, Ohio 
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jading Tuned Radio-Frequency || 
/ t a Triple-Circuit Receiver | 


“TOAD stage of radiofrequency to 
‘ordinary three-cireuit receiver is a | 
| simple matter if the method illustrated is 
followed, ‘The unit is fastened directly to 
the end of the cabinet without marring it |{ 
or necessitating any change in the wiring 
of the radio set. 


@. 
pt 1 
: bd 
T+ oA 


Circuit of one-tube radio-frequency ame 
Siler and "method ‘of mounting parts 


four tubes being used, Without the radio- 
frequency amplification the best I could 
do was Atlanta, Ga, 

Either make a tuning unit with 60 
turns of No. 22 enamel-covered wire on 
tube $34 in. in diameter and 4 in. Jong, as 
shown, or obtain an old-fashioned single- 
circuit tuner, Fasten a 43-plate variable 
condenser at one end of the tube and t) 

| follow the illustration and wiring diagram 
{in completing the unit. 

‘The potentiometer is 300 or 400 ohms 
and the rheostat should suit the type of 
tube used, For local reception and when- 
ever you do not wish to use the radio- 
frequency unit, only the aerial and ground | 
connections need be changed and the plus 
B battery line disconnected from the radio 
frequency tube. The unit is not adapted 

| to a receiving set of the single-circuit 
| type—Joun A. Mano? 
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A Perfect Glareless Headlight At Lad 


Distributors—Agents and Dealers—Can Make 
$3,000 to $15,000 or More a Year 


The Detroit Safety Headlight Devices 
absoiutely solve the greatest menace to auto- 
mobiling—the headlight glare. This is a new, 

simple device and fits 
any model of any car. 
Installed easily and 
quickly by anyone. 
Used with low priced 
plain glass lens. It 


adds style and dignity to any car, It absolutely 
concentrates the light down on the road, not 
up in others’ eyes, Drive with all the courtesy 
of the road with bright lights on. ‘The glare is 
positively eliminated. Will last a lifetime. 
Wal not rust, corrode or deteriorate, | Meets 

requirement. ‘They are the 
best headlight devices made and stand any 


Detroit Safety Headlight Devices Sell On Sight 


They sell on sight—a demonstration sells anyone. 


Easily demon- 


strated in store, home or on car. Sold on 30 day trial—never taken out. 
Appeals to fairness—no one wants to drive others to death in ditch. 


PATENTED 


Exclusive Territory—Newspaper Advertising—Installed Free 


Exclusive territory granted to right men— 
bad =e penne urate jing and arrange 
for Free installation by competent garages. 
Printed matter and cards also furnished. 


Owners urge others to buy. See illustrations as to installation and effect. 


We want men in every county who can 
handle men and sales and make from 
$3,000 to $15.000 or more according to 
territory. 


FREE—One Set. Free Introductory Advertising Offer 


One set of Detroit Safety Headlight Devices in 
a neighborhood everyone want them. It’s the 
best kind of advertising for our representatives. ‘There- 
fore, for a short time we will sell two sets for the price 
Ex a ($2. 00) ‘one set at wholesale price of $1.00, 
tage paid. Buy tivo sets, sell one easily at $2.00— 
Yours wil be free. This offer is open to everyone to 
advertise the devices. When territory Representatives 
are appointed offer ceases—so act now. Easily in- 
stalled by anyone. Get iterature-clip FREE cou 
fil in, pin $1 or $2 bills to coupon—act quickly NOW: 


Motor City Syndicate 


Offices: 1217 Book Bldg., Dept. 43 


Detroit, Mich., U. S. A. 


Motor City. 7 
4 Qewes 217 Book Bide, Dept. «3 

H o Geactmens Wiehout obligations, plea end Iteratre of Retro 
soley Headlight Devices Rend nich cier's 1 have marked below 


Do you want to acl? 
jest ter 
Makeof your car... Model Year... 
Make of other car Year... 
ii for $200 ler: 
1 Jos, we Dr et eng oes 
cloned § fcr marked above. These to be 
| sant page 
Name 
| Address 


I city 
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LE OF NEW.GENUINE HIGH GRADE | Three Tins Form Container that 


Is Evaporation-Proof 
HINO eee 
| L garages and shops where shellac, gaso- | 


line, thinned paints, or similar liquids are 
98 ‘evaporation-proof container is 
Worn 
‘tthe 


well worth | 
making. Or¢ 
nary tin 
ame such as are used 
Saserpe. Teer ar \, for paints or 
yeti a food products 
aretheonly mi 
terial needed. 
‘The bottoms | 
of the i 
and outside 
cans “are soft 
soldered or 
sweated to- 


ls gethy ‘The 
| jinner olgmber 
ged fy iqugt fo be prodyeted 

ron) de si ouspr is 

| yf tor a weal. 


| affixed tit. When it is in position, the 
evaporation of the shellac or other 
is effectively checked.—H. 8. 


conan sande 

paper maven: 

scratcher quickly 

Becomer, worn and 

tooth and union 

wo matchcratcher 

5 Vi. Ds that will lat life 

Are You Earning ; | tine may be mate 
~~ $100 aWeek? eh: en 

Big ‘Would youlike to be a star sales; | with "wire screening 


| ened on its surfilce by two thin cleats 
screwed on the sides, These scratch- 
in quantity for clubs, 

poolrooms apd smoking-rooms. 


nf 
Soap Models for Castings 


MALL goff\metal or Babbitt-metal 


LASALLE EXTENSION UNIVERSITY 
Tiare ines Troimin natin te or 
Diath dent ict shenton Soe Roem 
sngurlg ape Sues ele 
Tater une ration nt : 

seated as of ose courses chee here vent pan, aod ml th . 
at t\z, punch them in the soap first. 
. fin the mold by filling any holes full 
Okaiivay Station Mame Ofer 
ose ‘Then surround all the model except one 
Beratmertit or 


Besant | de with lester.” After thoroushl 
saat Niagement = hard, dig out the soap, using bent and 
‘ohunkingaadPinance GCP. AvConching TRESS hooked pieces of ‘wire for reaching int 

= P difficult recesses. Bake the mold in a 
oe —— | hot oven for at least half an hour £0 


move all moisture, and pour in th 
‘molten, mptal.—ALDEN JOHNSON, N. Y, 


t 


(ou eat 


Is Useful Addition 


Sanding Roll} 

to, pied Tura Lathe- a 
“TiS banding rolt for 8 

considerable time on a 6-ft. lathe for 
finishing woodwork, including’ moldings 
and house trim. ‘The body of the roll, 
which is made of white pine or other wood, | 
has two plates, one with a plain center 
and the other with a driving lug. To | 


| sibimasseee 


after the plates are affixed. On the drum 
fare glued three grades of sandpaper— 
coarse, medium, and fine. 

In connection with the sanding roll, 
Jong double steady rest is used. This is 
made by mounting a piece of oak edge- 
wise on two steady rest supports, as 
shown. The only need is the occasional 


renewal of ‘the. sandpapey. 1 
ae ret rh} 
Using Dash Light as) Telltale | 


for Auto-Stop Signal 
WHEN the stop light on an auto fails 
to operate, there is generally no way 
that the driver’ ean tell. If, however, 
this lamp and the dash light are wired in 
series, neither will operate if one is out of 
order, 
‘An advantage of this plan is that when 
touring in the country, where the stop 


ASH Uk 
TED WIRE GROUND 
a 
| routo 
‘The witing 
‘Singraen 
fot 


sign 
can kerf by mere} 
dash lift swifeh. Thi 


appreciably. ‘The bull 
signal lights should be the same eandle- 
power. Sinee they operate in series, two | 
‘bulbs designed for 3-volt circuits make a | 
satisfactory unit for a 6-volt system. 
Guen F. StiuwetL, Collinsville, Il 


Aluminum Running! Plates 
Is 


Cover Worn Jl 
‘ANY used carafe lon 
the front figofboard Myn anywhere 


else becauspof thbconst igging in” 
fof the dgfver)y he Two low-priced 
aluminurh rupffngboard plates will cover 
these worn sfots and make an improve- 


ment well worth the small outlay of mon- 
ey and time necessary.—R. C. T. 
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Yowr LEP ES clefrends <joorr Your 

wise Uf YL Fart ferne 
USE YOUR SPARE TIME—if only a few minutes 
a day—acquiring valuable information to know the 
world in which you live. Don’t guess—know the facts! 
Knowledge of facts means time saved and mistakes 
avoided. Facts are the keynote of every truly successful 
career—wisdom, in a large sense, is founded upon facts. 
The habitual use of Nelson's means a broadened mind— 
wider and deeper knowledge upon every subject in- 
vestigated—skill in discriminating between facts and 
theories—the development and strengthening of a logical 
mind, which enables you to grasp larger things in life! 
In all your daily undertakings, check up your facts with 
Nelson's! “BE SURE YOU ARE RIGHT—THEN 
GO AHEAD? 


ELSON’S 


Perpetual Loose-Leaf 


| Ni CYCLOPAEDIA 


&Research Bureau for Special Information 
Free Educational Reading Courses 


nt Sy ty 


REPORTS AND SPECIAL INFORMATION AND. 
EORKESPONDENCE. Every putehaver of Nelon's yemitied 0 fi 
thie cnr ae fn doubt on 

is, Haven, with the 


THE GREAT AMERICAN ENCYCLOPADIA 


N EAF ENCYCLOPAEDIA—The_Great 
. is published by one of the oldest and largest International 
Publishing Homer The Editorin-Chiel is John H. Finley, LLD., Editor, New 
Vork Timer, Former Commissioner of Education and Presdent of the U 
9f the State of New Vork: the Canadian Editor is Sir Robert. Falconer 
D.Litt, TLD. President of the University of Toronto; the European Edit 
Henry ‘Newtoit. Its staff of contributors includes men and women for 
Scientise. Profesional and Public hfe, who are themselves making history. 

Nelson's is always an authority, in government departments, ltraries, schools, 
and educational Insitutions everywhere. It covers every field of knowledge, trom 
the beginning of the world to the very latest activities of the present ay; by 
fieans “of the” Loose Lest. binding 
device, ets “abeegs dcemndate— 
fe"cannot prow oldie ie always 
dependable oy 


THOMAS NELSON & SONS 


EXCHANGE Send for price list iv, | Bizrate 
for old Encyclopacdias “to apply | Semi 
4 pare payment on a new Nebom’s | Sesrer on ay bar, 
Perpetual LooseLeat Encyclopacdia, # Name. 


‘On Exhibition and Sale at 


Naewies ss = 
Frith Ave. Brentamo’s | New York 1 Ui essiic ib i nas a 


refemer maton of 
‘Rods Ine of Amero 


Radio- 
your chance 


From no knowledge of radio— 
to licensed operator. From op- 
erator up the opportunity lad- 
der to the big jobs at the top. 
And a life of fascinating inter- 
est, well paid, That is every 
man’s chance mow that the 
famous course of America's 
‘oldest radio achool is offered 
for home study. 


‘The Radio Institute ot America 
is conducted under the auspices 
‘of the Radio Corporation of 
America, the greatest radio or- 
ganization in the world. This 
i" insures the most thorough and 
up to date instruction and 
therefore means preference for 
poations when You eomn your 
government license. 


‘The demand for trained men 
is great —and growing. Now, 
‘no matter where you live you 
can study at home under the 
best instruction. Write today! 
Get your start—and grow with 
radio. 


Advanced Radio Course 
Great popular demand by headvanced 
clon experionced amauner and wire, 
less operator has Led to the opening of 
an ADVANCED HOME STUDY 
RADIO. COURSE, specializing i 
C.W., I.C. W., telephone and radio 
measurements. "Investigate! 


Radio Institute of America 
(Formerly Marcon! Institute) 
TEaablished 1909" 


328 Broadway, New York City 


the cour you are interest 


‘Radio Insseute of America, 
“MH Broadway, New York 
Please send me fall information about 
sadio opportunities today, and your 
‘COMPLETE RADIO COURSE [) 
ADVANCED RADIO COURSE 
Name. 


OMS S 


ell | i 


% 
lo do 


Keeping|the Home 
Shipshape. 


bic oil job, that ate thon 
oo RPT 
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IN KEEPING any 
shipshape, 


Countless odd repairs 
a soldering copper 
spouts ca 

ware 

ened o 
For electric§Jwiring and radio work, of 
course, a knowledge of how to solder 
thoroughly and quickly is very essential. 

For my own use I 

have two coppers, one 
weighing about 34 Ib. 
for ordinary work, 
and a heavier one for 
soldering seams and 
larger work. Such 
coppers may be 
bought at any hard- 


in diameter and 3 in. 
long, it is very easy 
to make a soldering 
copper. Simply bore 
a Spin, hole across 
the copper, about 3¢ 
in, from the end, and 


bend a 34-in. iron 
rod, about 14 in. long, through the hole 
to hold the copper firmly. A wooden 
handle should then be added and the 
point of the copper tapered bluntly. 

‘The copper can be heated in a gas- 
stove, by means of a blowtorch, of with 
any convenient source of heat. "Let the 
‘most intense part of the flame heat the 
body of the copper, $0 as to lessen the dan- 
ger of burning off the tinning on the point. 
With an electric soldering copper, the heat 
ing problem is, of course, taken care of 
automatically. 

If the point has not been previously 
tinned, the first thing to do is to give it a 
coating of tin, which really means a 


an Fy h 
coatidg of solder. " This hs'done by 
yhtening the point with emery paper, 
lying flux in the form of rosin, acid 
soldering paste, and melting solder 
fofer the surface. “Then rub the copper 
jekly on a cloth until the point looks 
bright tin, If the copper is ever 
tly overheated, the tin will be burned 
and it will have to be retinned, 

‘The first essential in soldering any- 
thing is to clean the parts, If the metal 
is thoroughly cleaned with emery cloth, 

file, and scraper, if 
the iron is hot, if a 


if the parts are 
80 that they cannot 
move in relation to 
each other while the 
solder is being ap- 
plied, there is no 
difficulty in making 
say ordinary soldered 
joint, 


apply the solder on 
the inside. If the 
hole is too large to 
fill with solder alone, 
either plug it with a 
tiny wad of steel 
wool or apply a tin patch. 

A step in advance of plain soldering 
is known as “sweating.” To make a 
sweated joint, clean the parte, warm 
them a little and apply solder and flux 
till the surface of each is covered with 
coating of clean solder. While the solder 
fs still molten, wipe off as much as 
possible with a rag. This leaves the 
surfaces covered with a very thin plating 
of solder. Then bring the joint together 
and clamp firmly, apply the soldering 
copper to the joint and hold it until the 
solder seeps through the other side. Let 
tthe parts cool naturally. This makes the 

(Continued on page 135) 


| There Is Still Time to Enter Prize Contest 


cea Jobs: pick out 
‘own ideas that have been particularly 
‘successful in reducing the upkeep coat 


ero 


of 
400" words. 
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(Continued jrom gage 134) 
strongest possible kind of soldered joint. 
For hardware use hard solder, but for | 
| use in connection with jewelry and soft 
metals, bave on hand a piece of soft 
folder’ Saft solder melts ata lower 
temperature than hard solder.” In every 
toe It ia necemsry to tse a solder that 
fnolta ata lower tempersture than the 
foetal (0 be soldered. itt not advisable 
‘to use acid when soldering tin; use a | 
parte or roriny Always wash the article 
Treroughiy-afier soldering wo. that the Z "i 
soldering won't deteriorate or, as we say | He of 
in the shop, "rot,’ | Hise . A - Thi 
T'have ‘often. seen amateurs use magine fhe Amazing Things 
Lorde mee wit ie eres Il 
point, evidently with the idea that “it Th | Te a 
Pat ene ti Pal re eae | ey Could Tell You 
in my evtimation, as such a point will | |9| 
not hold the heat, and unless the work is | Ifa cave man could come out of the distant past 
of such # nature that a blunt point cannot to tell you of his prehistoric life—if Columbus 
be used, the blunter it is, the better. could sit in your library and describe his experiences— 
Solder will not flow into a joint unless if Steinmetz and Darwin, Franklin and Pasteur, Archi- 
be parte i as hot se the Fegren solder. medes and a host of others whose discov have 
tans be beat y pasehig the copper marked epochs in the progress of science were there to talk 


Ore ces ae ann amrissd ts the fount to you—what amazing things they could tell you! What a 


eae fascinating evening you could spend listening to their stories! 


‘When soldered joints are made out- nd the things they would talk about, the absorbing stories 


doors, much as in connection with a radio | MM (ey would tel fac lives and achieverients/are all svat into, 
previcdreap amen nner ted on hey would tell of thi and achievements, are all woven int 


parts, in order to check the erystallization 


wu Siete sod ati 66 | CTH OUTLINE o SCIENCE P 
i 


‘one great narrative of the miracles of science and presented 


Edited by Profesor J. Arthur Thorvon 


Hgt-water - : - 
sper ‘ed. in cs leatifc progress slace 
maoecton with fur . he Story of Evolution 


aces or gas heaters, 7 \ The Struggle for Existenco— 


—Psychoanalysis, Avi Wireless, Chemistry, ad 
ects just as fa Tt is all told 80 sim 
clearly that anyone can understand—so fully and accurately tl 
id bao given it unqualified endorsement. Nearly 
a thousand superb illustrations form a pictorial history of the progress 
the top of the hot-water tank or the ex- ‘of science. 
pansion tank of the hot-water radiator 


cage oe ce || BAn Illustrated Booklet 


ion nam | 5 
fare not too wide. Such repairs are often SA. ki. 
Sr ceiaiag at ue ate we | 1 Gomes fe t ce /isking 
iar St 
After placing the bran in the hot-water 
san Pats Da nes dares : 
t, to give an opportunity : ‘of Science, tells how Pro- 
ita a Eh Se 
Sci ae a 
jiecinning of time. It is a remarkable story of 
feet n Bierman 
Su Ss Sin as 
= 
Sot di teasing 


(C.F. PUTNAM'S SONS, Dent. 198 
S wer sok ire Now Yor 
sic “ithayt cost or obligation 
iGurtain fabrie flat on the | Fe 
creck between the two |) essa, Sema 
joleum in the center, and | |) epasnie mee New 

spread a portion of glue along the top of 
the eurtaln strip and on the under side of G. P. PUTNAM’S SONS 
the linoleum near the edge. After the Dest. 139 

(Continued on pore 136) 2 Wen 45th St. New York 


“I'm Going to Make 
More Money!” 


“I'm tired working for a small salary. 
T know I have just as good.a, hend on 
‘me a8 Fred Moore and Bob Roberts, for 
we used to work sido by side. But 
they've gone far ahead of me. 


“Why? Because they saw the value 
cof special training, and T didnt, 


ean ra 
Moore and 
‘mine, toot 

“If they have helj others to ad- 
vance, they ean help me.” ‘To-day — 
Tight now=T'im ‘going to. send in thin 
coupon and at least find out what the 
EC en Sree ee 


Bob Roberts, they can raise 


“But I know better now. If tho 
International Correspondence | Sehoo| 
salaries of men like Fi 
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sued from pase 135) 

glue has dried a little, press the linoleum 
firmly down on the strip, first one side 
and then the other. Use flatirons or any 
other weights as the work progresses and 
be careful not to erack the linoleum. If 
possible, have the room thoroughly 
warm, 

‘After the glue has dried hard, a good 
application of floor wax will fill up the 
‘rack and prevent dust ‘nd dirt from 
gathering in it. 

"This method was used in the writer's 
kitchen over two years ago, and the floor 
covering is perfectly flat. Irregular 
eracks can be treated in the same Way, 
providing the carpet ean be raised, and 
this sometimes will save a floor covering 
that seemg about gone.—R, C. T. 


i * Neal. = bath: door 
a oag 
oe | ERY 


way 


clothing 
or perhaps 
strike and ine 
jure some one. 
Thedifficulty 
was solved by 
purchasing a 
rubber tip such 
as is used in a round metal socket on the 
foot of a crutch. A hole was bored in the 
door at the point where it struck against 
‘the basin and the rubber was glued in it. 
Now when the door wings back, only the 


and, . 
3 

Blocks of even height. 

thd block and in it drive a needle 


"YOUGAN make Sto sanbourwrtngsiy 
res a heme jt your spare une, Gui 
‘pd Canty learned by cue new sinrie ret 
Rie Strvdonng or seucting" Weshow you how. 
‘Suraree you work wc heneno mater where 
‘Souhve and pay youeaheacivwe 

whee fre Wieder 


Peaorieal AMATEUR WIRELESE STATIONS 
saiet arian 


iche this pte acrber or vides 
year be sped ty mark the lone eg 
Th Ag dU. gAt 7 
or other dhatp fotht at the same 
fhe top of the other blocks, and 
around thetong leg. 

Given three long legs and one short one, 
place the table firmly and level, then drive 
Your pointer into a block of wood at the 
‘base of the short leg and mark the other 


ri 


‘mark, 


The Dubilier 
Duratran 


RDINARY radio  fre- 
quency transformers 
amplify satisfactorily on 
only a narrow wave-length 
band. 

With the Dubilier Duratran 
the radio-frequency ampli- 
fication factor is over 20, 
between 225 and 550 meters 
and exceptionally good on 
‘an even wider band, 

Hence the Dubilier Dura- 
tran brings in all the broad 


casting stations clearly and 
without distortion, 

Price $5.00, At all good 
dealers, 


Write for free booklet of 
valuable radio - frequency 
hook-ups, 


Dubilier Condenser & Radio 
Corporation 
40-42 West Fourth Street 
New York 


three with it—E. A. McCann. 


|) /9/,EARN MONEY /MMEDDATELY— 
| /-we FURNISH EQUIPMENT TO 51 


The Real Estate Educator 


ig ek Oop ea awe ete lg, 
= 


rar 


Aah Cr 


‘Table Construction Simplified 


for the Amateur Woodworker 


FROM the standpoint of the home 
worker, the two methods of table eon 
struction illustrated have several ad- 
vantages. Neither requires the usual 
dowels of tenons, and both allow a table 
to be taken apart for storage or shipment. 

In constructing the table as shown in 
Fig 1, hole should be bored in the top 


of the legs at the center to a depth 

to half the width of the table rai 

hole should be large enough togeci 
rough 


bolthead and washer i 


tongues betwedh the corner piece and the 
rails must be hard wood about 14 in. 
thick, cut the short way of the grain, 


pows. 
SUP TONGUE 


er 


[Neither of these tables requices labora 
Joinery, as bolts hold the legs and tals 


The short dowels are merely to locate the 
rails and to counteract any tendency they 
have to slip down; the small brackets 
serve a similar purpose, and one or the 
other may be omitted. 

‘The dowels and slip tongues should be 
slued only at one end so that the table 
may be taken apart. The top may be 
fastened to the rails with screws, strips, 
or iron plates, 

‘The logs of the table shown in Fig. 2 
fire made hollow. ‘The grooves hide the 
joints and also conceal the heids of the 
nails used in fastening the parts together 
In finishing, these grooves ean be colored 
in the fashion now 20 popular. 

Hardwood blocks are glued 
to the table rails, and either stair-rail or 
ordinary bolts are used to connect. the 
parts. One bolt through each block at 
the top is sufficient; a heavy wood screw 
will serve for the bottom fastening. 

With a top about 24 by 40 in. and with 
one large drawer, this table is suitable for 
tuse as a library table. With the drawer 
omitted and with narrower rails, it makes 
8 neat table for occasional use in odd 
comers.—A. B. ELLING. 


Tightening Auto-Spring Clips 


BROKEN springs in passenger-cars and 

trucks are a common occurrence even 
when precautions to tighten the retaining 
clips may have been observed. The nuts 
to the spring clips may be pulled up fairly 
tight, yet the spring leaves may not be 
solidly together. The better method of 
tightening the spring clips is to do this 
when the car or truck is loaded, as it will 
be found the clips can be tightened con- 
siderably after the load is on the car. 
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Radio Fans— Here Is a Winner! 


Armstrong Regenerative Set 
Receiving Radius 
600 Miles 


$2323 


‘Order Direct From This Advertisement, 
FLERE 2 money sine Radi Out that wil 

ring the mer tthe wotld--concert lectaren 
soc ori int yout bom 


eee eee eee 


p Sem Reebskand Se: 
Philedelphin I 


Sterns nt nts sve I 


splat sta cerer ot 


par 


————e ee eee 


Sears, Roebuck ana. 


‘The World’ Biggest Mail Order House 


EaraaMono 
es 


FREE Y Sites a eur Guarantor 
ar ass "bertortaance 


su Peneter Sein Moly Neer 


fautems, Batterie, 
iy 


Trout 
Mises etc. Thee are ‘lames 3 


iferences* Ye 
Sieseafal too, W'you will get MS AS 
‘penchical training eee 


: allie sood 
Plenty of ime in every” department 10 
ieaem tah 


COME TO DETROIT Stor Seo 
THE AUTO CENTER § ast 


Here vou have wonderful advantages. Visit the 


Ehesae Eee 


Bieat ‘laats: Fords Caduiac’ ‘Packard, “Cincale WORLD BATTERY CO. 
Bodue! Hupp, Haion, Stulcbatee any triers | J Dest. 7, “iGin'de. Wabath Avex Chiengn, It, 
iso. endorse the ‘school 
Secseee they En ve cart rite 7, Fei Choice Six 
"Ciaters Be Succeectall ‘“ Spotlight 
Write today for 100-page catalog, describing | 


Ealtce, Preideat. "Write today. 
MICHIGAN STATE AUTOMOBILE SCHOOL | teary and 
563 Auto Building Detroit, Michigan | Hydrometer 


REE €) 
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Framework Covered with Putty 
Forms Unique Floor Lamp 
pas an ae = 


RADIO TUBES 


The Superior Tube , ai amp or, 
for Radio Receiving Sets 8 few nail, 28 
shellac, 35 Ibs. 
of putty, about 
10 cents worth 
of gilt or paint, 
anda Chiness 
reeely 

The wood 
can be rescued 


Cure eae nga oa, 
vacuum type, designed nee ES 
Cunningham “iy battery, lament matter whether 


putty. sticks 
Bass cutena 
rough, The 
i tials “male 
Bo eee peebee re the putty ati 
tandand bam eo ‘to the wood better. Paint only a small 

furtace at a time and apply tee putty 
Before the sbella dre, 

Tithe putty ia worked into the wood by 
hand, the dents lft bythe finger sive 
the lamp an odd finihy "The putty will 
not harden for some time, but the lamp 
may be finished, gilded, painted, or 
touched up, as the maker sees fit, and 
tot immediately, provided It i uot 
roughly handled,—W. C, Hazen, Holly- 
wood, Calif. 


Tool from Old 
~~ Cartridge Fuse Clips 
DISCARDED cartridge fuse clips from 


‘old switeh! found in 

st every) electrical 

rey Nop. be made 

shop oF 

in thethome to 

» 1 Hold iter wten- 

G wAN sha tee 

Smallest Loop Antenna sary in to remove 

All the well known advantages 1 the two little nibs or 

of the loop aerial are intensified in {° {stops that ordinari- 

the Warren Radio Loop. So small 140-page Book full of life-size “cantrost rusecus ly retain the end of 

you can sli ito a coat pocket, ruled forms, each one com: For holding tocle © the fuse in place. 

wenice tataltve axa, mesch henge pletely filled in. The answer Tyla ten Redon 

outside aerial with all its defects. Tr pos bord quickly by bending them back and forth 

‘Absolutely accident. proof. Dew or profesdoual san. with a pair of pliers and then filing off the 

Write for the name of the rough spots where they break. ‘The clips 

nearest Warren dealer and Send for this Book Today are then fastened to the wall or bench 

‘our Balletincontaining latest John C. Moore Corporation [Ml | backboard with screws. ‘The sides of 

hookups, TODAY. 2117 Stone St, Rochester, RY. Soa i naa ba Lek fo Ak a peal 
rh fie pore ten me tool it is to hold. 


re ee eed 


‘LOOSE LEAF ‘ for holdi 
‘na 2 rack for holding sets of bits, chisels, carv- 
paces’ eee MOORES SYSTEMS [peace og goa gs 
‘Send for Bulletin U-102 ‘In Use In Mo. ‘used equally well on the bench backboard 
¥-DE-CORADIOMEG. CO, Dept. 0, Ase Par, NJ. po os or in a tool cabinet.—S. W. B. 


A row of these clips forms a very neat 


Crh Or 


Using Y% 
Radio-Storage Batt 


JS CHARGING the 4 battery of my 
Tsao at, t one py semper 


Car to Charge a 


erator. swite! 
is inse it 
‘tween t] 


battery/Ene le 
‘and the other 


1 8 


Diagram of battery: 
‘Charging connections 


retest mao 
Tatery muy be 
ey 
Stee, coe. or 
foe ee bet 
ye ies 
simple matter 
of changing the 
wien are 
frat be taken, 
however, that the car battery 

Soued wha the ae batty oe tne 
circuit. 

If the brushes of the generator are set 
ato change be it toe eee mak 
Wack teat Sealed neh ceiving 
done, one will find that by this system 
both batteries will be kept charged and in 
pions 

‘The generator must, of course, be of « 
6-volt type, and both batteries of the kind 
used for os. A battery made espe- 
cially for radio work cannot be charged at 
tates ate “Dusas Bote Je 

aso ich 
= fer wd 

Drawing Ink Flows Freely in 

an Ordinary Fountain’ Pen 


AMTHOUGH it is general 
believed thi 
cannot be used i 


Ties in keep 
Ing the ink flowing. When 
notin tse, the pen is placed in. | 
corked test tube containing | 
4 little water. Don’t change 
from regular writing fuid to 
India ink, however, without 
frat ving the pen thorough Up 
washing. —N. G. NEAR. 


Walking on,Auto T 
eas iN iN 
sug tis lh HS er 


by being re-soled with rubber frog old 
auto tubes. It takes only a few 


toresole a shoe; infact, “i 
repaired 
of only a few to 

= U: is such 
an imy on fibe, cements of a | 
few yeut iat thérubber soles can be 
ass ery well. A thin fabric or 


repair gum for bieycle tire repairing, which 
has both surfaces prepared to unite with 
air-cured coment, is used as an interlayer 
between the old tubing and the soles of the 
shoes. The other materials necessary are 
‘coarse sandpaper to roughen the rubber 
surface, a small wood rasp to roughen the 
leather, a pair of shears, a sharp knife, a 
ight hammer, a file, and nippers for cut- 
ting nails—E. A. 'Wansworts, Grand 
Forks, N. D. 
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Why Teeth Discolor 


Tobacco, food, etc., stain the film 


HE clouds on teeth Ii 

film-coats. 
remove the film. Millions now daily 
combat the film, and the glistening 
teeth you see everywhere show 
what it means. 


You must fight film 

Film is that viscous coat you feel, 
It clings to teeth, and no ordinary 
tooth paste can’ effectively com- 
bat it. 

Soon it becomes discolored by 

tobacco or by food, then forms a 
y coat. That is how teeth lose 
beauty. 
im also holds food substance 
which ferments and forms acid. It 
holds the acid in contact with the 
teeth to cause decay. Germs breed 
by milions int ‘They, with tartar, 
are the chief cause of py 

Under old methods very few es 
caped these film-caused troubles. 


PROTECT THE ENAMEL 


Slane Japs Be 


Papsadént 


The ——— Dentifrice 


Nowadvised by leading 
dentists the world over 


Now dental science has found 
two ways to fight film. One disin- 
tegrates the film, one removes 
without harmful scouring. 


These methods have been well- 
proved by able authorities. A new~ 
type tooth paste has been created 
to apply them daily. ‘The name is 
Pepsodent. 


‘That tooth paste has come into 
world-wide use, largely through 
dental advice, 


Watch them become whiter 


Every use of Pepsodent also mul- 
tiplies the great tooth-protecting 
agents in saliva, These combined 
effects have brought to multitudes 
a new dental era, 


Send the coupon for a 10-Day 
‘Tube. Note how clean the teeth 
feel after using. Mark the absence 
of the viscous film, See how teeth 
become whiter as film coats dis- 
appear. 


You will be glad to know a meth- 
ed which brings results like these. 
Cut out coupon now, 


10-DAY TUBE FREE 


THE PERSODENT, 
‘Dept 761108 8. W 
Mall 1ODap Tube of Pes 


NY 
ees Chica, th 


(ty ene tae ta Tamity 


7 


Se 
roma ee 
Uketeeoth contact’ Micrometer 
‘sdjertment 


Jp—3S or 40 Ohm Pain, $1.105, 
Rnwostats, $1 


MEN WANTED 


NOY Fare Bs we 


40 


Realistic Toy! Lift Bridg® Is 


$90 Drafting 


Operated by Electric Motor 
Course Free Ns 
‘There is such an demand } » o Rie 
Pret Gaited ‘Drifgmees ther fat be nbc pra 


making ‘this special offer in order t0. 


tenable deserving, ambitious and brighe | | ' Postar piece is 37% in, 
Enable deserving, ambitious end buight | | cross-section of the bridge is 314 f 
Sil chou to become « De and 434 in. high over all. The propor 
and Designer, until you are drawing 

p to $250 a 'month. You need 


‘not pay meformy personal instruction, 
‘complete set of instruments, 


or for the 


‘These are regular working instruments, 
the Lind Ture melt [give them fre 
fo. you it You enroll ar once. Sead 
the Free Coupon Today! 


Salaries up to 


$250 and $300 
a Month 


yoo ering 22 nd, $0 ee month 


tions ean, however, be altered to suit any 
miniature railway system, 

‘The main foundation pier is cut from 
1a block i in. thick, 434 in. wide, and 91 
in. long. A hole is drilled through it for 
the main shaft, which is 34 in. in diameter, 
and small brass bearing blocks are fast- 
ened on each side, as shown. A shelf, 
this case 214 by 714 in., is fastened to the 
block to hold the motor. 

‘The other pier is cut from a block 3 by 4 
by 334 in. The main members of the 
bridge span are strips 34 by 34 in, 
fastened with glue and escutcheon pins. 
‘The counterweight is a block 33 by 434 

| by 2 in.—Doxato W. CLank. 


m. 
OW manypfans remefrber a old- 
fashiongM? byzzer te tal 
Vscth? Not ghanPyrhap Myst I have 
{found a why to 


i way. 

ke a gl and week (the weaker, the 

dry Qyll, and fonnect the negative 

si GM battery with the ground 
te 


of the set. "Connect the positive 


| 
| 
| button and the antenna binding post. 
‘With the set I am using—a straight 
| twovcircuit.loose-coupler hook-up with 
tngrounded secondary——this device ac- 
complishes the following: (1) When sig- 
nals fade, pushing the button brings them 
up to regular strength. (2) If, when the 
pushbutton is pressed, no noise is heard in 
the phones, it either indicates loose wire 
or an incorrect connection. (3) Some- 
times, when an inductance hum comes in 
too low, pressing the button causes the 
noise to disappear. (4) It tests the con- 
dition of the regular batteries by the 
comparative loudness of the test sis- 
fala-—WALreR LUHRS, Seeaueus, N. J. 


side of the battery in series with a push- | 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


‘remem Moning per 
Benen ee 


goer pullers uy thousands 6 


$10,000 A YEAR 
gry a sth Cue 
‘crn Ere, during 


tonat 
View’ Camera 


Free! 


ree 
eae ereeees 


ie 


es 


$25.00 in Priz 


| See top of page 8 infront of book for full detail 


This Book 


at 


There may be a fortune for you 
in this FREE book about Inventions 


WWlinaly ‘change 
{he President 


$5,000,000, 


Attachment Tor « 
for 830,000? 


the i 


tical, if it solves a probe 
fem, iit satisfies @ need —a 
fortune may be waiting for 


you 


‘Perhaps even now you have 
se for inventions 

‘only reason you have 
Became 


splendid i 
but 


‘not developed the 
You doubt your 


iD invent 


wire paper elip 
pleated invents 

et that probably 
ft them buvenly: owe man DID 


Hut ‘no matter 


if “your 


Or fi 


You, believe that you 
‘Were stot born to be an ine 
Yentor; that inventors” are 
men. who invent things as 


at other 


Invention i 
ions of dol 


tl 


sasiest way to earn a fortune. 
rs for the 


inventors. 


Little ideas have made 
‘This wonderful book explains 


mi 
how fifteen famous inventors now teach you the secrets of successful 


‘OW would you like to be the inventor 
‘Sal 


‘$29,000 Woulin't 


N i 7 
a 
io fancencr whose profits were so bg that he 
an income fae 


o hi 


eonle 


match, the ‘ordinary 
are certainly 


Worth Fortunes 


y you find ideas for new invene 


‘and. hundreds 


Shans tmperean faces witch 
AMI pacers Inventor 


invention—in your own home. 


Proof YOU Can Invent 


Tnvention Is not uesrwork or blind tuck 


Tipom exact Laws whieh 
mnceely a matter of rst seeing something 
fixed and hen of 

‘which will Bx it. That 
to invention. Hiro 
inition. invention Is merely the “science of 
"fixing thing. 

"And hove many times a day you “fix things.” 
A ‘eaky faucet, @ ratiling window, a wabbly 
table—you fx hundreds of things Ike these 

your. And, though you may never have 
alized I. every tm we things.” 
tte the very definite, exact 


What Edison Says 


Could you ask the advice of any greater 
hort mas A. 

on?) He maya: "Tivention 
Science and should. be 


he first time, 
‘earn 


‘And mov, fo 
can sctually 


nas 8. profesion— 
yas other people are 
Fearning electricity, mechas 


hat your present work is 

With ao special knowledge of 
hanict or science 

me learn how to invent! 

The Borest of nvestive 


cia whsch | Text ‘now fete develo, thn 
entae A yon oF 


fet ‘thes, how a get patentee ‘But 
‘Thountnde’ of Ineaperien 
Ave ec dre fdr fears eentne they 
Jou everything yoru want 1 
note how to ell your invention, how to et Foy 
tieshow to get the most money for your Hat 


New FREE Book 


in vention. “This abe 


Snvthing tee 
Tree 
crcoe ae 9 ume 
Sega they acme ke 4 
‘rele fntrocton wah can mabe 

‘A wonderful new Book, just 
smote about the Buren of lire 
ao send the coupe at once, Th 
‘Connected with patent. ator 

its'only erpowe 


fhe way to make's fortune! 


BUREAU OF Pot cad 


INVENTIVE ,¢” ad 
SCIENCE 49” ,.niilng 
Ca td 
— er 
Adee 


LEARN 


Succes cartons arn 

par cartoonsts of to-da 
Rime, at home, through the L 
now earn $75 to $200 or more a week. 


salaries. Many, of the most 
ned to draw in their spare 
won Course of Cartooning and 


ica we give in- 
ventors, at lowest consistent charge, a 
teviee nated for results ‘evidenced ‘by 
any wellsknown patents of extraoedinar 
value, SENSE, "the book for 
Inventors,” rd contain 
more inform tal impor: 
tance to you as an inventor, than any’ other 
Publication, Free, by retura mail 


LACEY & LACEY 
U8 F Street, Eaublabed 188) Washington, D. C. 


Beet irae the 


AMERICAN 
INDUSTRIES, INC. 
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Dada, Pte Uy 


‘Toole for tuning up the engine are im 
‘ediately avalable on this folding shelf 


holders or strap pockets so that they are 
instantly available. The shelf is hung in 
the forward end of the garage, adjacent 
to or under a window if possible. ‘The 
height when lowered is enough only to 
clear the radiator of the ear.— 


Vise Provides Pressure for Simple 
Bench-Straightening Fixture | 
[STRAIGHTENING parts on the 


bench it mary to use the vise to 
rip one «1 
ty 6 


wp the 
ire 


htening fixture illustrated 

is used mainly in automobile repai 

but it is generally serviceable. 
In the rear of the vise are t 


Hild against two angle plates, the bent 
‘pare ie straightened bythe’ vive ram 


faces of these plates are drilled with holes 
for hook bolts, which are used to hold 
against turning the parts to be straight- 
ened. 

The work is lined up and fastened s0 
that the screw or ram of the vise will bear 
against the center of the bend. The con- 
trolled pressure of the vise serew makes it 
possible-to use a straight edge or other 
means to test the work. Irregularly 
shaped parts, such as crankshafts, cam~ 
shafts, connecting rods, and parts of an 
auto's steering mechanism, can be | 
straightened advantageously in this way 
eeause the bench top provides a clear, 
fiat surface for blocking and testing. 


Simple Spring Catch/Holds 
Cupboard Door, aes 
WPBOARD and 


strong, 


d tack is dri 
into the bottom side of the shelf i 
| position that the spring will slide 
und snap into place, | Thi 
closed, but till it ‘ean 


ily.—8, W. B. 


int Cap Aone 


friction in the 
the hand 


A xmall 
hole isydrilled in the 


ond At the handle and a rubber-head tack 
iv div Working the and 
fo will make it tw 

ischome 7 
tiver work alm well 


Deaiden providing a cushion f, 

of the hyng.—W. T. M 

Wre “froh Pipe Improves 
Emergency Towing Chain 
HEN a sho i 


rc 


meth édw 
anded "Int 


hain available 
short that the br: 
|, but by. placing 
wrought iron pipe, about 10 ft. 
the chain, the tow of more thar 
was made without an secident. 


20 
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pg ee MARKS 
t,.2(<>, COPYRIG HTS 


PROTECT YOUR IDEAS 


ment thereof, or any new 
Je which increases its 


oes) may be patented, i it 


If You Have Any New Teas 


a feel are useful, practical 


novel, take prompt action te protect 


Write Today for Blank Form “Record of Invention’? 
USE THE COUPON attac cipt T shall send 

‘of your 
to procedure 


CLARENCE A. 7] BRIEN 


REGISTERED PATENT ATTORNEY 
MEMBER OF THE BAR OF 


SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA 
SUPREME COURT DISTRICT OF COLUM UNITED STATES COURT OF CLAIMS 


ry 


How to speak 
and write 
Masterly English 


aa ea oe 


reece eee 


‘Me, Coy aw peated Rua fo 


Ei sStes 


‘Am So Yl of be experlene be evtved 


SELF-CORRECTING 


et canon 
pe ae 
Seria rss 
=a 
ONLY. 1s MINUTES Al DAY 
greiner ga nares 


‘Trick Toy Propeller Mysteriously 
Boneeels Bos uti 


te and it 


is'simply carved 
stick of soft wood three or four 
ig. It is mounted by means of 2 
an talk oo Ue ool ate Gan ecen 
stick, preferably hard wood, twelve or 


How tne propeller evelven depends upon 
‘whether the left or Fight edge ie touched: 


15 in, long. Along one edge of the stick 
4 series of notches are cut, as shown. 
To operate, hold the propeller stick 
horizontally by the extreme end and rub 
the notches with a pencil or other stick, 
at the same time presing lightly with 
the forefinger against what is marked in 
the illustration as the left edge. To 
change the direction of revolution, lift 
the forefinger away from the left ‘edge 
and press lightly against the right edge 
with the thumb. This ean be done with- 
‘Out noticeably altering the position of the 
hand or fingers, #0 that very few ob- 
servers will see what has caused the 
propeller to change its direction — 
WALTER MARKowsKt, N.J. 


‘wire cutters between the coils and snip- 

ping straight 
through. Insert 
‘5 small’ screw- 
driver under 
the first loop 
(A) and pry it 
up until it ean 
be seized with 
‘a small pair of 
pliers. Bring up 
the loop with 
the pliers until 
upright, and then twist it around s0 
that it extends diametrically across the 
jeoil (B). The loop must be bent up at 
such s point that the end of the wire 
vill allow the loop on the other end of the 
helt to hook in, yet make the opening 
no larger than necessary (C), 

Steel wire belts do not work well unless 
they fit closely in the grooves of their 
pulleys. Put such a belt on a pulley 
designed for a round leather belt, and it 
‘will slip and be practically useless. In 
‘a pulley with sharply pitched flanges, 
it can wedge itself in firmly. 


a 
THIS: ms A 


DONT LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION, 


x Urrenton ta 


Siilfabow you fast bey 
‘and extabliah 


WASHINGTON, D. C. 
snr lms “Eden of Coin.” 


To the Man With an Idea 


1 fer a most com 
perionced, eficient 


‘lore they 


RICH. RD B. OWEN 


Draftsman’s Ruling Pen Ground 


Vim, Bens 


HOME\Wol ‘DEPART! 


ATENT 


OUR OFFER: Feiksiousss 
HAVE YOU AN IDEA? 
YOUR FIRST STEP before disclosing an in- 


vention the inventor should write for our blank form 


for Use in Lettering |» 
~ALTHOver 

there are 
‘many kinds of 
lettering pens 
fon the market, 
an exception- 
ally useful one | 
cean be made in | 


a short time 
‘eave ww HOM a regular 
ruemoostone draftsman’ 
Forma teen of ruling pe 
Si ine fhe point i 


Lah 


shape shaxn wif Ane fia 
cilstone orearlng slip. Xe pe 
atill be wegffor Adling strgight lin 


Improving a Pocket Caliper Rule”, 


'N SPITE of th 
tion outfits 


Tea rary 
by grind 


aa 
Cal Li 
width and fase smi 7 
‘This allows the rule to ih torn. 
inside caliper. 

In addition, I have marked off the 


‘major angles on the principal hinge, and 
this enables me to measure angles within a 
fair degree of accuracy. By opening the 
rrule at right angles, the caliper head serves, 
‘asa guide in making a serviceable square, | 
‘and the ealiper portion can be removed 

and used when necesary a8, a, depth 


workbench we 
were using about the “hag 
Terege Docame some- Re S 
‘at wabbiy because 

ow of the Teg had 
shrunk until it was 
thorter “than the 
Others. ‘To avoid the 
wrrk of removing the 
Toles or eaters from 
the other three legs 
tnd saving them of 
we simply placed a 
Washer, ta” shown, 
above the roller on the short leg. This is 
the simplest pombe way of making such 


‘an adjustment on furniture having casters 
and saves much trouble—G. A. 
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“Record of Invention”’ fined and wit, 
nessed and returned to us together with model or sketch and 
description of the invention for examination and instruc- 
tions. No charge for the above information. 


SPECIALIZATION Our Staff 
‘The field of invention is #0 vast that 

expert in all the different classes of invention. 

loy a number of patent lawyers and expert draftsmen wha have been 

for their special knowledge and ability in certain lines of invention, 
RADIO AND ELECTRICAL CASES A SPECIALTY 
Interference and Infringement Suits Prosecuted. 

All communications and data submitted strictly confidential. 


THE VALUE OF YOUR PATENT 

Will depend upon the skill and eare with which your case is handled. We spare 
ee time nor pains to sccure the broadest posible patents. We shall be happy” 

fo meet inventors in person at our ofters orto advise them by letter, and they are 
at liberty twice us any time they desire information, The pla wil recive 


interest in the successful outcome of every cast we handl 
‘on receiving the highest grade of work and the most thorough service from us, 


WE REGARD A SATISFIED CLIENT 


As our best advertisement, and will furnish to anyone, upon request, lists of clients 
in any state for whom we have secured patents. 
Highest References—Prompt Attention—Reasonable Terms 


VICTOR J. EVANS & co. 


com Vork Offers Ps 
1008 Woolworth Big. 718% 
(Chicago Ofbces, 16 Tacoma Bi 
Offices: 760 Ninth Street, Washington, D.C. 
Gentlemen: Please send me FREE OF CHARGE your books as deseribed above 


~ ee 


TRADE-MARKS| 


COPYRIGHTS 


yy This should be 


Our Three Books Mailed 
Free to Inventors 


(Our Whastrated Guide BOOK 
How to Obtain a Patent 
Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrat 
described, Articles on Assign 
SALE OF PATENTS, Patent Practice and 
Procedure, and Law Points for inventors, 


Our Trade Mark Book 
Shows the value and necessity of T 
Mark Protection and gives information 
regarding Trade-Marks and unfair com- 
petition tn trade. 


Our Foreign Book 
We have Direct Agenci all Foreign 
Countries. We secure Foreign Patents 
in shortest time and lowest cost. 


ible for any one to become an 
‘or this reason Victor J, evans & 


nest opunion and a prompt reply. - We havea personal 
fe, and inventors can rely 


Patent Attorneys 


Offices Picsbarah Opens 
1S Eupire see 


i 
| 
1 
} 


The FASTEST 
Licut TWIN 


Designed and Built by Ole Evinrude 
Ole Evinrude builds the lightest 3 H. P. motor made. 
He could as easily build the lightest 1H. P. or 2 H. P. motor. 
But he knows that less than 3 H.P. is not 
'} enough for the speed you want or the safety 


| have a right to expect in rough waters or with 


In the Elto Twin you get not only ease in carrying, but one 
half more power and much more speed, as conclusively 
by official national and international races. The 
mmpact. The rudder folds and locks to fit in carrying, 
case without taking apart, 


Instant Easy Starting 

No other outboard motor ‘gives you instant, starting 
every time, because only Elto uses battery starting anc 
Atwater-Kent Uni-Spark ignition. It has rudder steering, 
bsolutely safe in roughest waters, Can be operated from 
‘any part of boat, or self-steers in straight course, leaving 
both hands free to cast or troll. The Elto is the safe family 
motor, No danger of sudden capsizing of boat while revers- 
ing. Has weed-free self-tilting propeller, Trouble-proof 


carburetor. Under water exhaust, making clean, odorless, 
quiet operation, 
Write for free catalog today. 
ELTO OUTBOARD MOTOR CO., 
Manufacturer's Home Building, = 
Dept. W Milwaukee, Wis. 


DO YOU LIKE TO DRAW? 


ARTOONISTS TRAINED BY W, L. EVANS 


MAKE MONEY 


This liguid q: 
scarches ‘out. 
maneetiy men 


The Course is NOT EXPENSIVE 
‘THE W. L. EVANS SCHOOL 
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Neutrodyne Set 


73) 


condensers, the two jacks, and the two | 
theostats. Then drill holes for the seven 
binding-posts (if you desire them on the 
front of panel). Also drill the proper holes 
for fastening the tubesockets und the rheo- 
‘stats and for fixing the panel to baseboard. | 
‘The holes used for fastening the vari- 
able condensers are the most important | 
and should be located with the greatest 
possible accuracy. The purpose of mount- | 
ing them at the 55-degree angle shown in | 
Fig. 1 is to prevent interaction between | 
the currents in the coils that are attached 
to the backs of the condensers. Deviation 
from the true angle by more than a degree | 


Front view of panel with tuning dials 


is likely to result in objectionable oscilla- 
tion. Fortunately the angle is indepen- 
‘dent of the distance from center to center 
of the coils. 

Next, cut the sheet copper to size and 
rill clearance holes as indicated by the 
dotted lines in Fig. 1. ‘This shield is not 
absolutely necessary for every receiver, 
but it always will be an improvement, 
since it does away with bothersome body- 
‘capacity effects, In some receivers that 
‘have come to the writer's attention, 
shielding of some kind was absolutely 
necessary, for the reason that the neutral- 
izing condensers could not be adjusted to 
‘small enough capacity if the shield were 
absent—i.e., the receiver was over-neu- 
tralized, due to inherent capacities be- 
tween condensers and coils of adjacent 


pee 


| "Rese view of panel. showing three special neuro. 
‘dye tuning’ lements, called “neutroformers” 


hold it securely at the bottom and several 
flat-head machine screws with nuts are 
sufficient to hold it at the top. Next, 
mount detector-tube socket F and ampli- 
fier-tube sockets G and H. ‘The conden- 
sers and coils (neutroformers), A, B, and 
C, then should be fastened. Examination 
will show that each transformer has an 
‘outer coil about two inches in width and 
aan inner coil about one half inch in width 

is placed toward one end concentric 
with the outer. 

‘The outer coil is provided with a tap 
bout half an inch from the end where the 
primary or inner coil is placed. The com- 
plete units, A, B, and C, should be 
mounted so that the primary or inner 
windings are at the upper left (when | 
viewed from front of panel). It is pos- | 
sible to mount the coils so that they all 
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Neutrodyne Set 
(Contieued from page 146) | 


slope the other way, but this necessitates | 
longer connections. 

After mounting the rhoostats, jacks, 
and binding-postaasindicatedin thesketch | 
(P,Q Ny 0, from 39 to 45 inclusive), | 
‘the wiring may be commenced. ‘The con- 
nections first described are those that 
carry relatively large radio-frequency | 
Garente of are at relstively Nigh ‘redio- | 
frequency potentials. ‘They should be as | 
short as possible and at the same time be | 
kept as far as possible from other wires. 


Details of Wiring the Set | 


From antenna 
lead to point 1, 


From 2 run a leud to ground post 40. | 
‘Then run leads from 3 to XPD (negative | 
filament of tube D), and from 4 to GD. 
Connect abield at 88 with ground post 40. | 
From PD proceed to 6; trom 7 to —P5; | 
{rom 8 to GE; from PE to 10; from 12 to 
+FF; from 18 to 19; from 20 to GF; from 
PR to 46; and from 46 to 27. (Note that | 
condenser ' may be placed to better ad- | 
‘Vantage to the right of and under tube F.) | 
With the exception of the leads to the | 
neutralising condensers J and K, this 
ompetes the first group of connec | 
ona | 
‘The second group includes the low- | 
potential connections, that is, those at low | 
radio-frequency potential. They include 
the ‘connections that supply. the tubes | 


with the direct current and the connec- | 
tions of the audio-frequency stages. In | 
this group the battery connections should | 
be bunched and well insulated to prevent | 
hort cireuits, while the audio-frequency | 
transformer connections should be short | 
And isolated as much as possible. | 
‘The negative filament bus wire begins | 
at the ground connection 2-40 und connects | 
succetvely FD, FE, FG, PH and 
ly tho 6-ohm rhoostat Q at point 23. 
Wandald be noted the twee dove 20 | 
connect with —FF on the detector tube. 
‘The positive filament bus starts at 
+ED, is joined to plus A battery, post 41, 
and then continues to +FE, +FG, and 
+FH in order. A connection also is made | 
‘to the detector-tube rheostat at 21. Con- | 
nect also from negative A battery post 42 
to —FF, to 44 (negative B battery post), 
to 47 and to rheostat at 24. ‘This connec- 
tion is termed the “negative battery lead.’ 
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How to Mount the Transformer 


‘The positive B battery lead starts at 6, 
in connected with by-pass condenser K at | 
48, proceeds to point 11 on unit C and 
‘ends on jack O, point 28. A connection is, 
made alzo from this bus with the proper 
postat45. Connect 49 with negative bat- | 
tery lead. ‘The positive detector B bat- | 
tery lead starts at 43 and proceeds to 25. | 
The next step is to mount the audio- | 
frequency transformers in their proper | 
relative positions on the baseboard. The | 
connection 4 to positive B battery lead | 
should be soldered first at the lead, with | 
the end 24 free. ‘This applies to connec- 
tions 25 to 30, 26 to 31, 33 to negative 
battery lead, and 37 to 24, Points 25, 26, | |: 
(Continued on page 148) 
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29, 36 to GH, 32 to GG an 


the connections with the neutralizing | 
condensers, or “neutrodons."" These co 
densers should be mounted as show 
making the connections 15 to GD, 16 to 9, 


nd 18 to 14. ‘The condensers 
sist of two wires, one about one inch 
and the other about three inches long, 
which are inserted in the opposite ends of 
a glass or other insulating tube, The 
ends of the wires within this tube are 
separated by about half an inch. 


Adjusting Capacity Values 


A metal tube about three inches long ia 
arranged to slide over the outside of the 
insulating tube. Moving this tube so 
that it covers the gap and finally a por- | 
tion of both wires increases the capacity, 


while sliding it away from the gap de- 
creases the capacity. 
to obtain sufficient 


If it is impossible 
pacity by using the 

ter values 
may be obtained by making connections 
between the tube and the short wire, of, 
finally, between the tube and the fong 
wire, 

The receiver now is ready to adjust 
Connect the antenna with 39 (a fairly 
large aerial is best for adjusting purposes), 
the ground with 40, the plus A battery 
terminal with 41, the minus A battery 
with 42, the plus'22-volt terminal of the 
B battery with 43, the minus B battery 
terminal with 44, and the plus 90-volt 
terminal with 45. It is well to connect 
the A battery first and insert the tubes be- | 
fore connecting the B battery. If the 
tubes light, one can be reasonably sure 
that no error has been made that will 
result in burning out the filaments. 

‘With regard to the tubes, UV-201-A or | 
| ©-301-A should b jn all five sockets, 

be, auch as the UV-200, 


may be used at F if desired; but if this is 
done, it will be better to substitute a six- 
‘ohm’ rheostat for the 30-ohm specified 


| see. 
Tuning in the First Signals 


‘To continue, set cheostats at tho “oft 
positon and insert the tubes. Bring the 
laments up to normal brilliancy with the 
| two rheortats and insert the telephone 
plug in detector jack P. A strong local | 
ftation that operates on a low wave (from | 
300 to 360 meter) is preferred ax one on | 
which to make adjustments, Any strong 
Signal will do, however. Station KDKA 
in Pittsburgh, for example, has sufficient 
signal strength in New York City 
Suppose you arein New York, and have | 
selected KDKA a the station.” Set dials | 
| Band Con 20 divisions and move antenna | 
| diat'A back and forth from 0 divisions to 
20, Probably the receiver will be in a | 
| very critical and unsatisfactory condition, 
with a little care the desired station 
may be tuned in by adjusting all three 
, although it may be accompanied by 
6 of aqueals and beat notes 
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Neutrodyne Set 
(Continued from page 148) 

1, Remove tube D from its socket and 
place a piece of paper over one of the fila- 
‘ment prongs (see Fig. 3). A good way to 
do this is to make a small hole in a piece of 
paper, put the prong through it, and 
double the paper back over the bottom. 
‘This holds t . paper on when removing 
the tube. 

. Replace the tube, which now does 
not light up, and retune the dials if neces- 
sary. ‘The signal now will be much weaker 
and the telephone plug should be shifted 
to the amplifier jack. 

\djust the neutralizing condenser J 
by sliding the metal tube until no signal, 
or at least the weakest possible signal, is 
obtained. This adjustment is very im- 
portant and the experimenter should be 
sure that he actually has obtained a 
balance. One check is to see whether, 
‘when the tube is removed entirely and dial 
A is retuned, the signal again becomes 
loud, as it should, Also it should be pos- 
sible when adjusting J to actually pass 
through the minimum and bring the signal 
Lup to moderate intensity by continuing 
the motion of the sliding tube. If this is, 
done, the tube should be returned to the 
position of minimum signal before con- 
tinuing. 

4. Remove paper from prong of tube D 
‘and replace that tube. 

5. Remove tube B, place paper on one 
of ite fila 


maximum signal. 
6. Repeat operations 3 and 4 with re- 
spect to condenser K, dial B, and tube B. 


Receiver Should not Oscillate 


‘The receiver now is completely ade 
Justed and ready for use. It should not 
‘oscillate und should produce no beat notes 
‘or whistles with incoming signals. To re- 
‘ccive other stations the best procedure is 
to move both dials A, B, and C a few 
divisions in the same direction. When all 
three circuits are in tune, a rushing sound 
will be heard. This noise is ealled ‘“back- 
ground," is unavoidable, and is noticeable 
‘only in very powerful rs. It is due 
to atmospheric disturbances such as 
spark stations. 

Continue to move all three dials, B und 
C first, then A, until the desired station is 
picked up. Once having heard a given 
transmitter, the dial settings may be re- 


corded for future reference. Since the 
settings of dials A and B and C are inde- 
pendent, there will be only one combina- 
tion of the three dial settings that is cor- 
rect for any particular wave length. 

‘On local stations the relatively strong 
signals may be amplified to such an ex- 
tent as to overload the detector and am- 
plifier tubes. This causes distortion. A 
Temedy is to use a smaller antenna or, if 
this ia not convenient, to detune one’of 
the dials, preferably” A, until a good 
uality tone is obtained. 

Tn this article nothing has been said 
out the theory underlying the operation 

adjustment of the neutrodyae re- 
ceiver. ‘If the reader is interested, be may 
teler to Proceedings of the Radio Club of 
America for March, 1923, also published 
in “Q'S T" for April, 1923. 
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Perils of Polar Flight 
(Continued from pase 33) 
landing requires either a shed or a moor- 
ing-mast, or what is called a “three-point 
mooring.” The latter means simply 
using several hundred men to pull big 
ship down out of the sky. Thus, landing 
by dirigible would be out of the question 
ita new continent were discovered in the 

Polar Sea. 

‘This brings us to the most important 
problem of all—that of rescue in case of 
isaster. No battle i propery planned 
that docs not leave open a line of retreat. 
No aretic expedition is sanely prepared 
that does not provide a means of escape 
for its members who may get adrift. 

"A. generation ago. the ‘United States 
Government sent out the Greely expedi- 
tion to North Greenland and screm to 
Ellesmere Land. It was the best-equipped 
arctic party that ever had been fitted out, 
Yot it ended in a tragedy that shocked 
‘the country. 

‘The reason for that disaster lay in the 
fact that lines of retreat were not arranged 
for in proper detail. There was lack of 
information about arctic travel; confusion 
of instructions; misunderstanding of 
agreements. At Cape Sabine men died by 
starvation with plenty of food at hand. 
"They didn't know how to get it. Thirty 
year later at the same Camp of Death, 


‘This is not criticism of that unfortu- 
nate expedition. ‘The tragic facta are re- 
called simply to emphasize the almost in- 
surmountable difficulties of this phase of 
arctic exploration. 

‘Suppose, for example, that the three 
planes with which the explorer Amundsen 
is planning to make a polar fight, enter 
fog just past the Pole. With a poorly 
directed compas one pilot shifts to the 
right of his course. His radiator develops a 
Jeak, and he is forced down. On landing, 
the smashes his plane in rough ice. He has 
food for a month and clothing. 

‘What plans could have been made to 


planes working for nearly a month from 
Point Barrow over 1000-mile lanes to 


cover properly all the area in which the 
unhappy man might be stranded. If he 
should have barely passed the Pole, we 
should have no plane that could be 
counted on to rescue him. He could not 
possibly make land with what equipment 
he might carry in his plane. Also, during 
the search, other aviators might get them- 
selves in just such a jam as he would be in. 

A dirigible might make a better search. 
But even a dirigible working from Point 
Barrow would have to have a mooring 
mast there. She would be held up by 

torms. Sleet might drive through her 
thin envelope and tear one or more of her 
balloonettes from which would escape the 
precious helium. 

And don’t forget that Point Barrow, 
‘the supposed base for such reseue work, 
‘cannot even be reached by ship to estab- 

(Continued on page 151) 
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Perils of Polar Flight 
(Continued from page 150) 
lish the base until early August! A fort- 
night or so later all chance of retreat by 
sea is closed. 

Looks bad for any unlucky tier who 
crushes on the polar pack, docsn’t [et 

“Assume that the lost man has with him 
material from which he ean improvise 
fairly good radio outfit. Is he safe? Not 
i we are to consider the troubles that the 
MacMillan party in Greenland have had 
with radio communication this winter. 

Radio amateurs of the world have been 
asked by the American Radio. Relay 
‘League to nid in testa and experiments to 
find an explanation for the mysterious in- 
visible barriers that for months have 
screened from Alaska, the United States, 
‘and Canadian radio stations the signals 
ent out from the feebound ships of 
Amundsen and MacMilla 

‘We are not erying “Wolf” when we ist 
these few of the problems of a polar flight. 
But it is a military maxim not to under- 
fatimate one’s enemy. 

‘There will be no such thing as the 
widely published “Dash for the Pole by 

"There would be no justifiation for 
stunt. Peary's work is indispu- 
‘Amundsen’s proposed flight trom 
gen to Alaskn is part of a broad 
scheme of exploration of which we were 
informed long ago. 

‘What we are chiefly after in the Polar 
Air Expedition is to clear the mystery of 
that great geographical vacuum north of 
Alnakca. In it may be a tremendous body 
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of land with untold riches of natural re- | sew! 


sources. Only recently five miles of 
platinum ore were found in the Ural 
Mountains that run to the Aretie Circle, 
‘and 82,000,000 tons of coal in Saskatche- 
wan, 

‘The hazards will be great and the ob 
stacles many. But most of them we ean 
anticipate. “So with effective preparation 
‘and formidable attack against the icy 
northern barriers, the results, both scien 
tific and commercial, are bound to justify 
the effort. is 
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Habits Make or Break Us 


(Continued from pase 30) 


pulses flow more and more easily as time 
goes on. This process is true of good 
habits and bad habits alike 

‘some persistence to form a 
the habit has been formed, it cuts so deep 
a groove that breaking it is something 
that only persons of exceptional will power 
succeed in daing. And a good habit is as 
dificult to break as a bad one. 

Only a few weeks ago I astonished 
New York business man by opposing his 
desire to bring about the retirement from 
business of his father, who is more than 
80 years old. For 65 years this old gentle- 
man has been rising at six in the morning, 
hurrying to his office, and working 
through the whole day as hard as his most 
ambitious young employee. Undoubtedly 
he has earned his retirement, but, as T 
told his son, to begin it probably would be 
fatal. The habits of a lifetime are not to 
be thrown aside so lightly. 

‘There is nothing heroic about this old 
gentleman's devotion to business. He is 
In the grip of a habit as necessary to his 
well-being as food and sleep. Rest for 
him, as for others who are addicted to the 
praiseworthy habit of hard work, would 
be a dangerous experiment. 

Life means activity, and when we cease 
to be active, the life force runs down in us. 
Few people ever have died of overwork, 
but the vietims of inactivity are countless. 


How to Direct Habits 


Tt has been woll said that if we acquire 
‘a sheaf of good habits, there will be little 
time or energy left in our lives for bad 
habits. And the acquiring of good habits 
is u matter merely of conscious direction 
of our mental grooves through our wills. 
In a previous article I described how the 
‘mind will not work except in response to 
«stimulus from without. No stimulus 
ean be more potent than a conscious 
fort to direct our habits, a process that 
paychology has reduced to rule. The fol- 
Towing maxims cover the ground thor- 
oughly, and may be applied either in the 
formation of new habits or in breaking 
habits already formed: 

Begin the task of acquiring or breaking 
1 habit with all the strength and deter- 
mination you possess. 

Never relapse into your old habits, 
even when you are certain that the new 
habits are ingrained in you—have become 
second nature. 

Respond instantly to every inward 
prompting toward actions that tend to aid 
the formation of the habits you seek to 
acquire. 

Stimulate your habit of effort by per- 
forming every day at least one difficult 
task not connected with the habits you 
are forming. 

‘As a single, all-embracing principle in 

an eminent pey- 
chologist lays down this rule: 

“Make automatic and habitual, s early 
as possible, as many useful actions as you 
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Mechanics in the Wilds 


doubtful junctions, heated in a primitive 
forge excavated from a dome-shaped 


| white anthill and hammered on a tree- 


stump am 

After this adventure I joined the forces 
led by Sir Ernest Shackleton, and for the 
third time turned south. 

Iwill venture to say that no expedition 
ever experienced and survived such pri- 
vations of fantastic perils as beset us dur- 
ing the ensuing two years. For six weeks 
wwe forced a passage through ice-armored 
seas, eventually reaching latitude 77 
south. At this point a terrific blizzard 
from the north compacted the icefloes 

round us. ‘The open sea now was 1000 

‘away and our little ship became 
gripped in a frigid embrace from which 
‘she never escaped. 

For ten long, weary months we were 
‘mere human flotsam, insignificant and im- 
potent against the ‘overwhelming forces 
of nature, Our little vessel was fatally 
crushed and sank when 350 miles from 
the nearest Iand—a desolate rock off the 
antarctic coast, We resigned ourselves to 
floating on an ice-raft, hoping that some 
day we might be carried by the drift to the 
free rolling seas and then in our three 
‘small boats reach somewhere! 


Where Mechanical Skill Counted 


Never before did my fundamental 
mechanical training assert itself to such 
advantage. From metal scraps and odds 

id ends, I constructed our “blubber” 
stove and cooking utensils. I literally 
manufactured objects from needles to 
anchors with four tools—a file, chisel, 
hhacumer, and patience. 

‘To conserve our slender supply of 
matches I made tiny seal-oil lamps from 
food tins, with wick floats that kept them 
ight at all times. ‘Thus we always had 
‘sufficient fire to start our blubber stove, 
fashioned from a discarded ash bucket 

For days we drifted, dogged by starva- 
tion and aching cold.’ Then we reached 
the margin of the pack ice, where we 
launched three small boats, and headed 
for Elephant Island, 200 miles to the 
northward. Through heaving seas of 
scattered ice the small boats labored, 
until we safely reached our destination. 

‘On a small, desolate rock ledge, at the 
foot of the unsealable cliffs of Elephant 
Island, we passed five months of cast 
away life before relief came. We turned 
‘two boats upside down, heaped snow 
around them and with odds and ends of 
material fashioned a home. Here again 
my mechanical training proved invalu- 
able. 

During two years of exile in the 
antarctic, the great war had been raging. 
(On returning to civilization I was offered 
the post of official war photographer to 
the entire Australian Commonwealth 
military forces. 

Collectively, all these various experi- 
ences gave me a comprehensive insight 
into the leadership and meticulous details 
of expeditions. About three years ago I 
considered the time propitious to embark 
‘upon my own initiatives. The island of 
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Byrn Calley, AM LLD, 
CERTAIN new 

facts about old 
age, recently dis- 


00a begin to “be 
clit pop ad gare 
ind resistance to disease, 
would soon be subject to 
the class of ailments which scems so prev- 
‘lent among men past 40,” Then through 
‘t mutual friend, made the acquaintance 
of amember of the American Asocis- 
ion for the Advancement of Science, who 
recently brought to light most jater- 
ing facta about the peculiar conditions 
fommmon to men past middle age. 


Why Many Men Are Old at 40 


J had often wondered why s0 many men 
begin to lose their vigor and alertness 
wilen they are scarcely Out of theic 30's 
yet others, at 60 and 70, seem to be in the 

oes of Utes Tere yes ba sore reason 
for this difference. And I found out ex 
‘actly what this reason is, 
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Mechanics in the Wilds 


(Continued from page 153) 

New Guinea became the goal of my am- 
bitions. It was one of the few remaining 
territories where vast areas remained 
unexplored. 

Experience inclined me to concentrate 
the effort of the main expedition to 
Western Papua, a region where the in- 
habitants still exist in all their lawless, 
primitive barbarity. I set out for this 
‘expedition equipped for every contin- 
gency. Two seaplanes and a large light 
draft vessel, which would serve as a ten- 
der, were my units of transport. The per- 
sonnel comprised six specialists in various 
branches of science and a large assortment 
of trustworthy natives. ‘The vessel was 
fitted with a powerful wireless installa~ 
tion, and the seaplanes with transmitting 
sets, Our departure base was Port 
Moresby, Papua. 

‘The tender was given two days’ lead in 
order to reach a predetermined destina- 
tion in the heart of the swamps 300 miles 
to the northwest. Upon receiving a wire- 
leas that the vesel had reached the ob- 
jective, the seaplanes set off to effect a 
junction. No machine had ever flown 
through these skies before and the effect 
produced on the native mind was to ele- 
ate us to the realms of the supernatural. 
It was a great moment when we located 
our vessel through a smoke screen signal 
and landed beside her in the heart of ean- 
nibal territory. 


Pigs Sacrificed to ‘Flying Demons” 


‘The natives deserted the village for a 
week, until, actuated by curiosity and the 
sight’ of abundant presents, they gradu- 
ly overcame their fears and friendly re- 
Intions were established. Regarded as 
gods by these primitive people, we were 
held im highest reverence, while the ma- 
chines were regarded with superstitious 
awe. In order to propitiate our “flying 
Cemons,” pign were sacrificed each eve- 
ning, and amid much ceremony were 
placed on the cockpits of the machines. 

Owing to the extremely turbulent con- 
ditions of the upper atmosphere, flying 
above these swamp regions was fraught 
with great hazard. The wireleas was of in- 
ealeulable value, and made possible the 
‘speedy location of the machine in ease of a 
forced landing. Keeping this highly 
essential radio equipment in repair gave 
ime frequent opportunities to exercisé my 
ingenuity and mechanical skill, for radio 
Parts sre not ready replaced fn he 
jungle. 

‘The engine of our boat also evidenced a 
striking aptitude for burning out valves. 
T replaced these as necessity arose with 
valves I fled by hand from serap iron, for 
Thad no lathe on which to turn them. 
Like other light draft vessels, the boat 
sometimes failed to pump water for its 
engine, due to the formation of air pockets 
below it as it rolled, I remedied this 
difficulty by placing in the water system 
a sealed drum connected with the pump 
and the sea and with a pipe extending 
from the top to above the ceck. Atmos- 
pheric pressure tended to keep the water 
fevel in this drum at the sarre level as the 

(Continued on page 155) 
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Mechanics in the Wilds 
(Continued from page 154) 


wen, so that there was always @ water | 
‘supply for the pump. , | 

‘We encountered adventures almost | 
innumerable in the wilds of New Guinea. 
On one oceasion, a party of us, visting an 
Interior village supposedly friendly, was 
ambushed by bowmen. The chief of the 
‘village attempted by ruses to lead us to 
the place where his bowmen waited. 
‘There the savayes had stuck poisoned | 
arrows obliquely into the ground, s0 that 

fied, we would run against them. 
Becoming suspicious of the wily chief, we | 
retired at last, avoiding the arrow traps 
and covering the bowmen with our ries, 

"The arrow of the natives dropped be- 
hind us as we paddled to our boat and 
sped down the Fiver. 

Owing to our constant change of loca- 
tion, it was impossible to house our air- 
planes and protect them from the weather. 
After three months’ exposure to the rigors 
of the tropical climate the fabric became 
$0 rotten as to make the machines 
unairworthy. Accordingly, they were 
flown back to Australia, while the scien- 
tific party proceeded up the Fly River 
into the unexplored heart of the country. 

Here a new tribe was discovered dwell- 
{ng amid the remote reaches of an inland 
lake, comprehensive scientific work was 
carried out, ethnological collections se- 
‘cured, and’ an extensive serial survey 
made. ‘The entire scientific records are 
‘now in the Australian Museum at Sydney. 

In my own career I have found tools so 
useful that T have reached the conclusion 
that manual training isan essential course 
in the curriculum of every primary and 
secondary school. Schoolmasters are too 
likely to overlook the fact that nature 
has endowed the human organism with 
hands as well a a head. 

‘An early training in practical mechanica 
fs likely to develop individualism and 
solidity of nature, Whether, in after 
years, the boy becomes a banker, a 
lawyer, or just the indispensable clerk, he 
will find that an early mechanical training 
has been the least of the many mental en- 
cumbrances forced upon him in the days 
of schoolhood. Anything ean be accom 
plished if you devote yourself to it me- 
chanically and theoretically. The job is 
done if you always will bear in mind these 
six words: 


Physical Spendthrifts 
(Continued from page 44) 
amount of muscular work done by a stu- 
dent. ‘The work consists of raising an 
eight-pound weight attached to one finger. 
‘The apparatus, which we call the “ergo- 
graph,” has one serious defect: It does 
not really show when a man is tired, for 
when he is exhausted for eight pounds 
he can still lift seven pounds and may 

continue to do so for some time. 

‘The usual procedure is to have several 
‘men in turn exhaust themselves for eight 
Pounds, then remove a pound to find that 
‘they can lift seven pounds without any 
serious effort. When they are exhausted 
for seven pounds they are asked to rest 

(Continued om page 156) 
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Physical Spendthrifts 


(Continued from page 155) 


three minutes, whereupon they can again 
lift eight pounds for a brief period. 

In the case of certain unsuspecting in- 
dividuals we find that, when they can no 
longer lift eight pounds and they are told 
that the load is to be changed from eight 
to seven pounds, a pound can actually be 
‘odded, making a total of nine pounds, yet 
their work continues quite as if a pound 
had been removed. 

In such cases the mental attitude 
toward the work, not the actual load on 

muscles, is what determines working 
capacity. ‘The same influence of mental 
attitude may be shown at the end of the 
three-minute rest period after the sup- 
posedly seven-pound run. If, instead of 
increasing the load to eight pounds, two 
pounds are taken off, reducing the load 
from nine to seven pounds, the subject 
acts an if the load were heavier! 

Fatigue and rest are generally con- 
sidered to have an important bearing on 
infection and disease. Until recently, the 
‘weary individual was quite universally 
believed to be more susceptible to infec 
tion than the rested man. In experi- 
‘mental tests on rats and guinea pigs, how- 
ever, we found in my laboratory, to our 
great surprise, that exhausted animals 
survived infection more readily than 
rested animals. 


An Unexplained Mystery 


No rational scientific explanation of 
these facts so far has appeared. The re- 
sults are particularly puzzling when we 
recall that the first step in the successful 
treatment of pulmonary tuberculosis is 
absolute reat. 

‘Tubercular men and women are pecu- 
liarly prone to fatigue. ‘The slightest 
work exhausts them. By further experi- 
‘ments now in progress we hope toshow the 
relation between good physical condition 
and susceptibility to infection 

‘The practical question arises: Can we 
increase our physical performance by any 
means other than the stimulation of our 
emotions? Physiologists long have been 
studying exactly what happens, chemi 
cally, when a musele contracts and when it 
recovers from a contraction. 

One fact stands out clearly. In the re- 
covery process of resting, the muscle re- 
gains its energy by chemically combining 
Sugar and phosphate. Both sugar and 
phosphate are normally present in rela- 
tively small amounts in the blood. A. 
German physiologist, Gustav Embden, 
believing that the sugar-phosphate con- 
centration in the muscle could be in- 
creased by feeding a sugar-phosphate 
mixture, recently conducted a series of 
experiments with soldiers. The results 
were amazing. In the most striking ex- 
periment, one man was able to do 21.5 
per cent ‘more work on eight phosphate 
days than he did on eight days when he 
had taken no phosphate. 

Phosphate does not work with all peo- 
ple, however. Nevertheless, Embden’s 
results suggest that, when properly ad- 
ministered under the direction of an ex- 
pert, phosphate may prove to be of 
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Here Are the Correct Answers 
to Questions on Page 58 


1. Experiments have shown that the air 
temperature that is best for brain work, 
for the white race, is about 65 degrees. 


2. In dry weather the surface of the flower 
becomes tough and the pores close up so 
that the odoriferous oils cannot get out. 
After a rain the pores are open and the 
perfume is more noticeable, 


3, No. Criminal tendencies are not indi- 
‘cated surely by anything in the features. 
‘The contrary theory was held and de- 
fended by the great Italian eriminologist, 
Lombroso, but his views have not stood 
tthe test of time and are no longer held. 


4. Nearly all. storms in the United States 
Tove across the continent along the same 
path, ‘They start in the northern part of 
The Pacific’ Ocean, swing southeast across 
the Western States and. then northeast 
from the. Mississippi. Valley’ across the 
Eastern ‘States into. the’ Adlantic. The 
weather map shows the path of such s 
storm and makes it easy. to predict the 
approximate time it will reach a certain 
place. 


6. All through the alr, even when it is 
Purest, there are many millions of tiny 
particles of matter, Some are specks of 
‘dust, some are water particles, some are 
the molecules of air ituelf. All of them 
tare far too small for us to see, but they 
Fefloet a litle light. This reflected light 
is of a bluish color. 


7. We know of none. Anything done by 
dnclent workmen can be duplicated of 
Improved by modern methods, provided 
one is willing to take enough trouble, 


8, Bleotricity passes along the nerves. If 
itis strong enough, it paralyzes the nerves, 
‘among them, those that control breathing. 


In marshes and swampy places, wood. 
and other vegotuble matter that become 
buried in the mud decay and form eer 
tain easily inflammable gases. Bubbles of 
‘these gases sometimes come to the surface 
4nd eateh fire when they touch the air. 
‘This is supposed to be one cause of the 
flickering lights called the will-o’-the-wisp. 
‘Another may be the living bacteria that 
Produce light much as the fireflies do. 


10. Distill it; that is, make steam of it 
‘and then condense this steam back into 
‘water again. The salt thus is separated 
from the water. 


11. The South American boa constrictor, 
also called the anaconda or python. Sev- 
ral species of snakes that differ scientifi- 
cally are included under these common 
names. Some are 20 feet long. 


12. Usually the colors are due to very 
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‘Tractor ignition Let Columbia batteries 
Doorbell tend your heater 


eames OSTLY coal makes reliable heat 
Ringlog bucgiee regulators worth more than ever. 
ee Reliability begins with energetic 

ecesastng hate Columbia Dry Cells. Wonderful 
lasting power. All strength goes 

— into work. They don't fret, corrode 
seein and weaken while waiting. In fact, 
oa there is a noticeable pick-up of new 
— vigor. Packed with power. Fresh 
baie es cal wherever bought because they sell so 


fast! The Columbia Hot Shot’ is 
penenenre right at home in damp basements— 


lace a water-tight metal case containing 
Lana four, five or six Columbia Cells. 


Great for radio dry cell tubes. 


Columbia Dry Batteries are sold 
by electrical, hardware and auto 
accessory shops, marine supply 
dealers, implement dealers, ga- 
rages, general stores. Insist on 
Columbias. Fahnestock Spring 
Clip Binding Posts on Columbia 
Tgnitor at no extra cost. 
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St.Louis Man Discovers 
New Kind of Heat! 


Amazing New Invention Does 
Away With Dirty Coal and Wood 


No more fires to build, bank or watch—no more dirty, 
heavy coal to carry and lift—no more clouds of ashes to 
breathe, or back-breaking scuttles to empty—no more 
heating’ problems—no more cold rooms in Winter—no 
more suffering from lack of quick fires in uncertain Fall 
and Spring—no more sweltering kitchens in hot summer 
weather since this Wonderful New Invention, 


Twice the Heat of Coal 


hy simply turning valve 


Here is the amazing new kind of heat letters like these. Mra, W. N. Spencer, 
that has ended forever the days of wo- Connecticut, ‘writes: “The Oliver wo 
nnun's slavery to household drudgery, like magic. It is wonderful to have a 
‘chi Why should any woman give her best heat.and no work."| Mr. Elian McC ease, 
= strength and energy in endless back- friends want one. 1 will get their orders 

breaking servitude to a hot, mussy 'ietter"iten Ni. SYK. Pedte off South 
heater, cook stove or furnace? Why Carolina, says: “Beata all other burners 


should anyone worry about coal short- seen * this coves i ‘A. sensatic “aps 
tages and igh peloes? No need for that Geo. Flynn, of Michigan, writes: “It-ls 
nove, “The wonderful invention of Mr. leaner, cheaper, Hotter and steadier than 
BM. Oliver, of St Louis in one minute 8 oF’ ood Only cont me $5.00 for two 
turns any coal or wood burner into a months,” 


modern, up-to-date gas stove. It gives 
as much little heat as wanted. by 
simply turning a va 
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che, fiver gives you cooking oF 
bang eat instantly. ‘Turn the valve and 
heat of 

‘No wonder housewives are clamoring for 
this wonderful device. No wonder we reecive 
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How we save you 


Yet Guarantee Point 25 Years 


As High as $2500 in Gold Dust 
Reclaimed from Factory Sweepings 


Even Greater Savings Made Through Large Production 


FOR months we've been shipping up 
to 10,000 and 12,000 Parker pens a 
day. We could sell more if we could make 
them—indeed demand seems boundless. 
But Duofold craftsmanship cannot be 
turned on in any quantity like water, 
Every Iridium tip, for example, is skil- 
fully fused in the extra thick gold 
by hand. Then it's polished toa jewel-like 
smoothness, and this is slow—for this tip 
isthe hardest metal known. 

Five times every point is inspected by 
experts. And each pen is filled with ink 
and written with, before the final O. K. 

qual skill, equal care, go into other 
Doda yert ame taser ioe 
touch—the handsome *Gold Girdle that 
reinforces the cap. This Girdle was $1 
extra—now free—due to savings made by 
large production and efficiency. 
Look—to reclaim the gold dust, we 


sweepings. Recently, here, one rubbish 
heap yielded us $2500 in gold. 

‘Yes, Parker Duofold would cost $10 or 
more if made in ordinary ways and small 
quantities. You virtually save $3, and get 
the most economical pen on earth, For we 
fuanteethe point for 25 yeare—not only 

for mechanical perfection, but wear! 

The polished Iridium tip alone costs us 
$2340 a pound—three times more than 
ordinary, It suits all hands. It needs no 
“breaking in.” No style of writing can dis- 


No penis a genuine Duofold unless 
stampel—"Geo.8. Parker—DUOFOLD 
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Good pen counters will sell you this 
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Tacquer-red, or flashing black all over. 


wash employes’ clothes, and save factory Don't miss it. ie 
6: 

THE PARKER PEN COMPANY JANESVILLE, WISCONSIN 
NEW YORK « CHICAGO Mannfacturer ale of Parker “Lacky Le" Pencis SAN FRANCISCO + SPOKANE 


‘THE PARKER FOUNTAIN FEN COMPANY, LIMITED, TORONTO, CANADA 


“2s 


BENCH LATHE 


A bench lathe for your home shop 


No. 125 Bench Lathe 


Have a real workshop—one where 
you can do all sorts of turning or 
boring jobs yourself. 

This bench lathe is just the right 
size for you. Length over all, 25 
eight, 11% inches; swing, 
; extreme distance between 
centers, 12 inches. Weighs only 30 
pounds. 

Well-made and finished with 
black and red enamel. The bed is 


three steps—1'%s, 244 and 31% inches 
in diameter. 

Included with this lathe are an 
adjustable tee rest, slotted face 
plate, saw arbor, drill chuck and a 
No. 1 Morse taper shank, 

This bench lathe is just one of 
the many tools made by Goodell 
Pratt for the craftsman, Write for 
the Goodell-Pratt Catalog. It illus- 
trates and describes each of the 


PRICE $36 milled. All working parts hand- 1500 Good Tools. A postcard will 
No. 132 Slide Rest somely polished. Cone pulley has bring a copy—free, 
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| No. 130 Counter Shaft bench lathe, s well s+ on other Goodell Pratt Fosls 
‘PRICE $11 GOODELL-PRATT COMPANY, GREENFIELD, MASS., U.S.A. 
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